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PREFACE. 


The  object  of  this  volnme  is  to  present  the  snbjeet  of  general 
sorgery  in  the  way  best  adapted  for  the  ases  of  the  general  prac- 
tiliouer  and  student  For  this  reason,  consideration  of  the  several 
branches  of  special  sorgery,  snch  as  ophthalmology,  otology,  etc, 
has  been  omitted.  The  lai^  clinical  experience  of  the  author  and 
his  many  years  of  teaching  work  hare  convinced  him  that  there  is 
mnch  need  for  such  a  book .  At  a  time  when  the  varions  special  sub- 
jects in  medical  science  require  individual  text-books  to  expound 
their  first  ptinciples,  it  is  clearly  impracticable  to  attempt  anything 
like  a  proper  presentation  of  them  within  the  limits  of  a  volnme  de- 
voted to  general  surgery.  In  every  instance  the  effort  has  been  to 
present  the  subject  matter  from  the  most  practical  point  of  view. 
Condensation  has  been  used  as  mnch  as  is  consistent  with  clearness 
and  a  fair  exposition  of  the  subjects  by  giving  special  attention  to 
practical  points  and  avoiding  long  theoretical  discussions. 

In  addition  to  the  many  illustrations  made  especially  for  this  vol- 
ume, the  author  desires  to  acknowledge  his  indebtedness  for  some  of 
the  cuts  to  the  International  Clinics,  Agnew's  Surgery,  and  the  works 
uf  Whaiton  and  Curtis,  and  White  and  Martin. 

Grateful  ackoowledgiuent  is  made  to  Surgeon-General  Walter 
Wymau  for  numerous  favors  and  opportunities  afforded  in  the 
preparation  of  this  work ;  also  for  valuable  aid  to  Doctors  White, 
Austin,  Geddiugs,  Rosenau,  Parker,  and  Anderson,  of  the  Public 
Health  and  Marine  Hospital  Service. 

My  thanks  are  duo,  to  several  of  the  students  of  the  George- 
town University  and  the  interns  of  the  Geoi^etown  University  and 
Emergency  Hospitals  for  case  histories,  photographs,  and  patho- 
logical specimens,  to  Dr.  Gramm  for  photomicr(^raphs,  and  to  the 
editor  and  publishers  for  their  aid,  encouragement,  and  unfailing 
courtesy. 
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SECTION  I.-GENERAL  SURGERY. 


CHAPTER  I. 

INFLAMMATION. 

Inflauhation  is  tbe  sum  of  the  pbeDomena  wliich  take  place  in 
the  tissues  as  the  result  of  injury  (Oouncilmao).  It  is  always  repa- 
rative and  regenerative,  and  vben  it  is  attended  with  destructive 
action  it  is  for  the  purpose  of  getting  rid  of  something  hurtful  in 
order  that  repair  may  take  place.  The  necessity  for  repair  may  be 
the  result  of  mechanical  injury,  as  that  produced  by  the  sm^eon's 
knife,  or  of  the  more  destructive  processes  which  follow  the  iiiTasion 
of  the  tissues  by  pathogenic  organisms. 

Histology. 

This  may  be  studied  under  :  1.  Changes  in  the  bloed- vessels  and 
circulation.     2.  Changes  in  the  tissues  surrounding  the  blood-vessels. 

1.  CHANGES  IN   TIIK  BLOOD-VE.SSEL.S  AND  CIRCULATION. 

These  include :  (a)  Dilatation  of  the  small  arteries,  veins,  and, 
lastly,  capillaries,  preceded  by  momentary  contraction,  (b)  Accel- 
eration of  the  blood-current ;  soon  followed  by  (c)  Slowing  of  the 
bliMKl-current,  beginning  in  the  veins  (hypenemia).  (d)  The  leuco- 
cytes cling  to  tbe  vessel  wall  and  lag  behind  the  blood -current.  There 
is  a  considerable  increase  in  the  number  of  these  cells  and  also  fre- 
quently of  the  third  corpuscle,  or  blood-plaque,  while  certain  organs, 
as  the  spleen  and  lymphatic  glands,  may  become  enlarged,    (e)  Oscil- 
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liitioQ,  then  stasis,  followed  by  thrombosis  n'ht>i]  the  walls  of  tbe  ca[ 
illnries  die.  (/)  E'^rnpo  of  cori'fscles  and  fluid  from  the  veawls. 
This  begius  witli  slowing  of  llio  blood  !<treiitii,  wln'n  the  white  bi'>od- 
CGlls  iire  si'fii  to  liig  bi-hiuU  llie  current  iimi  to  aet'Uiiiulate  tin  the 
Ulterior  of  the  walls  of  the  vt>iiii^  also,  but  to  a  ivsi  extent,  in  the 
walls  of  the  mpj llarie^.  In  a  Hhoi-t  tiriio  »iiiiie  of  the  leiiciH-yl'essiiik 
into  the  Yi'SW'l  wall  and  pas.%  by  thtir  aiii(ul>ui<l  |n>>[»t;rtie,s  through 
to  the  other  side  (diupedpsis).  If  the  iuiianuiialioH  be  intense,  red 
corpuscia'*  also  escnpv!  info  tlie  Burroiiiidiiii^  (issues.  Tlie  lluid  t'roiu 
the  bhiod  likewise  esi:ii|ic's,  and  Jis  the  lyiu|)Ii:ilic»  Ixrciitiie  unable  1« 
take  it  olT  it  accumulates  in  the  coiuiective  tissue  and  may  fiiwlly 
I'eaeh  the  surfaee  with  a,  number  of  small  round  cl'Hs  iiud  red  blo*>d- 
corpURcl&s,  vlif^re  with  the  tilirin  it  forms  u  eoagiitiiin  or  false  mem- 
bnine.  The  cells  probably  eL-^eape  iVoni  the  blood-vessels  through  the 
Htoiuata  iu  the  cemeut  substance  which  iiuites  the  endothelial  cells  of 
tlie  capillaries. 

Oiiitiis  OF  THK  Nr;w  t'ELt.a, — (w)  Cohulniiin  tjiuffht  tlmt  the  cells 
L'ouie  from  tUe  bltw»d  and  are  emigrat^-d  white  eells.  (h)  VircUow 
believed  that  they  were  the  result  of  proliferation  of  the  conuective- 
tissue  cells,  (c)  Strieker  taught  that  they  C!vme  from  both  eonrces. 
The  fiict  seems  to  be  tliat  in  severe  injuries  the  leiteoeytes  teiiil  to 
pl-eduminate,  while  iu  slight  injuries  the  prulirerutiun  of  fixed  tissue 
cells  predominates.  It  is  by  multtplieation  of  the  fi-\ed  tissue  wlls 
tliiit  regeiier,ition  and  repair  take  place,  the  polynuclear  cells  pi»biv- 
bly  funiiKhiitg  tho  pnbulum. 

EXL'DATioN  OF  Fluid. — Some  tluid  exudes  normally,  ulso  u  few 
leucocytes.  The  composition  of  iullauimatory  effu-siuu  is  uiit  chou- 
sT^iint.  It  diffcra  from  lii|Uor  isauguihis  in  contniiiing  less  iilbuniin 
and  hiiving  a.  slighter  tendency  to  eojiyulute.  In  the  more  seveiv  iu- 
flannuutioiis  it  contains  red  hlood-eells  and  resembles  plnsnu^  while 
iu  the  loss  severe  it  is  like  the  fluid  of  lueehauioal  hypcriemin. 

a.  CILANCES  IS  THK   INFL.iMED  TIS.SUES. 

The  tissne.t  outside  of  the  blood'VeaaeI»l>e»;ome  distended  with  llie 
ilnul  ami  ceils  which  have  e««v|>ed.  The  liasue-libres  are  swollen, 
iiidi>4titiet,  and  softer  tbuu  usuiU.  Iu  itdditiou  to  the  leucocytes  the 
(■ells  iu  tlio  tissues  are  inere;ii*ed  by  proliferation  of  the  fl\ed  tissne 
cells  IM  a  n^ult.  either  uf  theoriginid  injury  orof  the  istimuLitiou  due 
to  tho  invnsiori  by  the  tluid  and  Irucocyte.'s,  The  greater  the  injury 
the  mow  m*rked  wtil  by  the  degenerative  changes  and  the  leiieocjles 
willoxi^t  in  liU'ga  numiiers.  while  iu  lej^  m:irked  injuries  tbo  regener- 
ative pntwss  i.s  evident  auxjuer  uud  there  is  a  greater  proiiferation  uf 
fixed  titisue  cellt ;  tbi't  prolifuration  tukes  place  by  karyokinesis,  th« 
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sioipln  or  inilirect  iiietbod  of  cell-iualtiplicnttoii.  Tbe  cells  in  tlie 
lisiiics  produced  by  tLe  accuiimliitioii  vi  leucocytes  mid  the  pralifiT- 
ntit'ii  of  the  varinas  fixed  tissue  cells  sis  connective  tissue,  boiie, 
BittMlo,  nerve,  etc,  form  ;i  mass  of  small  rouTid  or  m-al  cells,  called 

'< twUtn/tmit;  juivnUe,  or  iiulifiTent  tissue. 

Fr\<Tioss.  or  thk  LKrocx.'YTKs  AjfD  OF  THE  Flxbd  Tissub 
OUJA— The  mixtiire  of  leneocytei  and  fixed  (issue  cells  may  be 
abnorlted  it  con  verted  into  embryonal  cells,  which  in  turu  may  be- 
como  piis-cellij  lhn)ii<*li  tlio  nctiou  of  pus-geniis,  sboold  the  tissiues 
IwH-nnw  iiifrcti'd,  but  pnilifenil  ion  cnutinnes,  nad  nule^  tlie  tissues 
nre  Ti>o  severely  iiijni-ed  to  nilly,  fnim  the  embryonic  tissue  develop 
fibndrluKls,  iisteoblasts,  myobkists,  etc..  which  produce  the  tissues  to 
nplaec  those  that   hiiv*   liocii   injured.      The  leueoeylfs  have  l>een 

'  TC]g)irded  as  scuvengurs  vliicli  eoiiKume  tbe  brokeii-dowu  materials 
which  rcaull  fnuii  inllainmation. — fnigments  of  bloml-rlotsor  carmine 
Cmunles  when  used  experimentally.  Laving  been  found  in  these  cells. 
Sii-nilMTj;  jiikI  5IetischnikotFdevelo)M-il  the  theory  and  ejitiiblished  the 
fiKt  t»r  phiiirocyftixiit.  This  niciiiis  thsit  iu  cerliun  cases  the  leucocytes 
DH^t  Ihe  invading  Imcteria  and  by  nicixns  «f  their  aimeboid  prop- 
crtice  Inke  them  into  their  own  tissue  and  destroy  them.  leuco- 
cytes jire  cjlled  mimphiiifurytes^  and  the  hirfjer  cells  developed  from 
the  fixed  connective-tissue  ecUs,  iiiafropiififjon{k«.  The  laller  are 
thought  to  coii»nme  the  sma.llcr  cells  after  their  struggle  with  the 
bacteria,  Jind  thus  proniole  aiiwirption.  One  theory  of  the  immnnity 
which  ADimals  have  against  certain  diseases  is  iKJsed  on  the  ability 
ptwiesRed  by  the  phsigocytes  tn  destroy  the  invading  biicteria — uon- 
inininnity  inclining  that  the  invading  bacteria  overcome  the  phngo- 
cylrjs  iind  thus  gain  iidmi^iua  to  the  »ysU^:m.  Olhei'S  believe  that 
lb«  lenciM'ytes  may  be  deleterious  by  acting  as  vehicles  for  con- 
»pyiiip  the  iKieteriu  tu  dislunt  parts  of  tbe  body  and  thus  spread 
infection. 

Tfn-Jirfd  (ijuiiir  rt-Hx  may  die  from  Ihe  effects  of  bacteria  or  tJieir 
proiiiaincH  and  become  pus-cells,  but  it  is  from  those  fixed  tissue  cells 
llial  lh«>  irermaneiit  tissues  are  repaireil.  the  leaeoeytcs  probably  nonr- 
iMiiiig  them  duiirig  the  proce>s  i  Klebs).  According  to  Senn,  e^wh 
timur  is  repaired  under  favuratile  cireuuitstiinces  by  proliterotiun  of 
its  own  «!«lls;  thus,  connective  tissne  by  fibrublasts,  bouc  by  osleo- 
blaMx  uiiisc'lc  by  sarciibhii^is,  nerves  by  ucnrobhists.  etc,  FibmbljL^la 
Meu  haiflier.  mure  numerous,  or  mure  pruHlie  than  the  other  cells, 
ulbat,  when  repair  fails  to  take  place  by  the  development  of  the 
proper  tit^uv  cell.  conQCCtivfi  tUsiie  lttke»  its  place.  For  exaniple,  a 
defect  iu  a  uiuwle  too  great  for  repair  by  the  development  nf  ilicsar- 
eoblasts  into  miiHeular  fibres  is  loade  go<^d  by  the  development  of 
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fibroblasts  into  connective  tissne.  Observations  and  experiments  on 
man  and  the  lower  animals  have  proved  the  possibility  of  the  repro- 
daction  not  only  of  the  simpler  tissue  but  also  of  parts  at  least  of 
complex  ot^ns,  as  the  liver,  spleen,  kidney,  testis,  and  brain. 

The  third  corpuscle  in  the  blood  is  about  twenty  times  more 
numerous  than  the  red  blood-corpuscles.  Its  fuuction  seems  to  be 
to  aid  in  the  production  of  fibrin  outside  of  the  vessels  or  within, 
where  it  forms  white  mural  thrombi,  coating  over  and  making  smooth 
any  injury  of  the  intima. 

Infiammation  in  Nos- vascular  Structuees.— In  the  cornea 
and  ia  cartilage,  where  blood-vessels  normally  do  not  enter,  the 
nearest  blood-ressels  dilate ;  there  are  an  exudation  of  serum  and 
a  wandering  of  leucocytes  into  the  corneal  spaces,  followed  by  pro- 
liferation of  the  corneal  cells.  If  the  injury  is  Revere  new  blood- 
vessels are  formed  and  extend  into  the  non-vascular  tissue.  There  is 
apt  to  be  opacity  of  the  cornea,  because  the  repair  is  made  by  con- 
nective tissue.  In  slight  injuries  no  opacity  follows,  as  repair  takes 
place  by  means  of  the  corneal  cells.  The  process  of  inflammation 
and  repair  is  similar  but  slower  in  cartilage,  the  blood  supply  coming 
Irom  the  bone  or  synovial  membrane. 

The  Essential  Lesion-  of  Inflammation.— By  exclusion  of  the 
blood,  tissue  elements,  and  nerves,  by  the  fact  that  the  earliest  phe- 
nomena of  inflammation  are  vascular,  that  injury  of  vessels  causes 
these  phenomena,  that  stasis  can  be  produced  in  vessels  in  which 
mitk  or  deflbrinated  blood  is  circulating  aud  cannot  bo  produced 
in  vessels  whase  vitality  has  been  destroyed  by  injection  or  metallic 
poisons,  we  are  forced  to  conclude  that  the  essential  lesion  is  produced 
on  the  vessel  uxiU;  this  change,  according  to  Cohnbeim,  being  of  a 
moleoular  or  chemical  character,  increasing  the  friction  between  the 
blood  and  vessel  wall  and  rendering  the  latter  more  permeable. 

Varieties  or  De^ees  of  InflammatioQ. 

The  varieties  or  degrees  of  inflammation  depend  on  (1)  the  resist- 
ing  {rawer  of  the  tissues,  (2)  the  intensity  of  the  cause,  and  (3)  the 
duration  of  its  action  (Green).     They  arc  : 

1.  SiHPLK  or  SKROUM  inflammation  results  from  slight  injuries, 
traumatic,  thermal,  or  chemical,  and  not  from  infection  with  bacteria 
unless  in  very  small  numbers.  There  is  a  serous  exudate  from  the 
vessels,  containing  excess  of  albumin  but  very  few  leucocytes  and 
slight  tendency  to  coi^alate.  Examples:  blisters;  chronic  effusions 
into  the  pleural  cavity,  tunica  vaginalis  testis,  or  joints;  ctlusions 
into  the  substance  of  a  part,  constituting  <fidemii ;  and  catarrh  of 
mucous  surfaces. 
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2.  Fibrinous  iaflammation  is  the  result  of  more  iatense  iigory 
or  infection.  The  ezadate  contains  more  albaniin  and  leucocytes, 
and  has  a  greater  tendency  to  coagulate  and  form  "lymph"  on  the 
surface  or  in  the  tissues.  "  Fibrin  containing  leucocyt«a  constitutes 
inflammatory  lymph"  (Green).  Example:  *'Iymph,"  which  forms 
on  aeroas  surfaces,  as  the  plenrffi,  and  which  forms  the  temporary 
medinm  for  bringing  the  edges  of  a  wound  in  union  by  the  first 
intention.  Lymph  also  glazes  the  surface  of  an  open  wound,  and 
when  it  occurs  in  a  mucous  membrane  as  well  as  on  its  sur&ce,  it  is 
called  "croupous"  or  "membranous." 

3.  Pboductive  Inflammation. — The  ultimate  object  of  all  in- 
flammations is  repair  and  production  of  new  tissue  when  needed  to 
make  losses  good,  but  this  tendency  is  more  marked  where  the  injury 
is  slight  aud  long  continued.  Granulation  tixaue  forms.  This  consists 
of  numerous  capillary  loops  covered  with  round  cells  with  one  or 
more  nuclei.  These  are  succeeded  or  displaced  by  cells  twice  the 
sire  of  leucocytes,  containing  a  large  vesicular  nucleus,— ^ro6ia»(«, 
which  branch,  the  processes  interlacing  and  forming  bundles  of  fibres, 
and  so  become  fibrous,  connective,  or  scar  tissue.  The  fibroblasts 
probably  feed  on  the  degenerating  leucocytes.  3car  tissue  is  at  first 
quite  vascular,  the  scar  being  redder  than  the  surrounding  parts,  but 
the  tendency  to  contract,  so  characteristic  of  this  tissue,  continnee, 
the  vessels  disappear,  and  in  the  course  of  a  few  weeks  or  months  the 
scar  becomes  white. 

4.  INTEKSTITIAL  inflammation  is  the  term  applied  to  the  process 
when  it  is  primarily  limited  to  the  connective  tissue  between  the 
essential  elements  of  an  organ.  It  seldom  leads  to  suppuration  or 
exudation,  but  there  is  considerable  cell  multiplication  and  increase 
in  the  connective  tissue,  leading  to  secondary  changes  in  the  essential 
cells  of  the  organ  due  to  interference  with  their  nutrition.  In  paren- 
ekymatoHB  inflammation  the  es!%utia1  cells  of  the  oi^n  seem  to  be 
primarily  affected. 

a.  Suppurative  or  purulent  inflammation  is  nearly  always  the 
result  of  bacterial  infection,  a  more  intense  and  prolonged  irritant 
than  that  which  causes  the  serous  or  fibrinous  inflammation,  though 
it  often  follows  these.  There  is  little  or  no  formation  of  lymph  or 
of  new  vessels,  and  what  lymph  may  have  been  formed  is  destroyed 
when  suppuration  sets  in. 

tf.  HEMORRlTAtiic  inflammation  is  characterized  by  the  exudation 
of  red  corpuscles  in  excess.  It  indicates  a  high  grade  of  inflamma- 
tion and  serions  interference  with  the  circulation,  threatening  throm- 
boeis  or  gangrene. 
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Etiology  of  Inflammatioii. 

The  cQVMfM  of  inflaniuiation  are  jtredtxjtuHtnff  and  rj^cifhiij, 
pHi:niRroHiN(i  f.vuspii  are  (Lose  which  lnwer  llu?  vital  rniictions,' 

or  in-oilitce  a  loms  vunorh  rrmatfuthr,  as  shook,  litmorrliage,  gout, 

rlieu mutism,  (liulK^li-fl,  u<>]>hrit.is. 

Bxc'iTiNo  GAUSK8 — siinple  and  iafeetive: 


Simple. 


I.    TniumitfiCf    ineludJr^ 

vimleiice. 


any    injury    from 


.   t'litmirtil,  an  fly-blister,  ^Qake-bites,  stingB 
tif  insects,  vegetable  irritiiiits,  lUi  pnijwn- 
oak,  croton  oil,  and  turpentine. 
3.   Thrrmdl,  extes-sive  lieiit  or  t'tild. 
Infective 4.  Bacteria,  and  protoi&oa. 


SymptomB  of  Inflammation. 

These  are  tfidneai,  henf,  aitvUitiff,  pain-,  and  mfmiml function, 

liediu-XH  i«diip  to  tlie  iiii?i-e;»-sod  tluw  nl'  blimil  lo  tlii'  pari.  iJiiring- 
the  active  stage  the  color  is  sparlet,  but  a.s  at:igiiation  conies  on  the 
color  deepens  to  a,  diiaky  or  purple  hue.  Prw^iiro  causes  the  redness 
to  disappear,  but  it  rt-turiisai)  wion  iis  the  pressure  is  removed.  The 
color  of  an  iiillanje(.l  iiincous  uienibnine  is  brighter  than  Ibat  of  the 
skin,  the  blood-vessels  being  nearer  the  surfaee.  In  nou-vaMciilar 
atnietures  the  color  is  ab»etit.^  but  it  is  markt^d  in  the  iidjoiuiiif;;  vas- 
culur  partR  Llvidity  of  a  part  umy  mean  impt>mliug  shuigbiug, 
iatenfle  venous  congestion,  or  failure  of  the  heart  and  lungs.  If  the 
last.,  the  color  returns  slowly  after  pressure, 

Ur<it  is  due  to  the  increiised  quantity  of  bltMid  llowing  tlirout^h  the 
part  iu  a  giveu  time,  acid  cau  uever  b^  greater  fbiin  the  blood  te«ii>er- 
ature  or  the  tenipei'ntnry  uf  the  iot^ernal  orgjins. 

^trrlUtiff  is  due  in  a  slight  degree  lo  dilated  bltHid- vessels,  but 
chiefly  to  the  rsiidatinn  of  fluid  anil  furpust-les  I'loiu  Ihe  blood  and 
pRdil'enitiou  of  lUe  tissuf  cells.  It  may  l«s  caused  entirely  by  iluiU, 
us  iu  "  cwlema,"  in  which  the  parts  *'  pit"  on  pressure ;  or  by  m-IIh, 
an  ill  oreliitis  and  in  "sobd  tedema,''  wln.-re  the  parts  do  not  "pit" 
on  pn-.t-iurr.  Swrlling  is  nnK*t  marked  where  the  cellular  tissue  is 
lo<ise  and  nbundtint,  as  in  tlie  Scrotum  and  eyelid^;  least  60  in  firm, 
compuet  tissues.  }ix  periosteum  and  bnn«. 

Jiaiii  is  due  Uv  preiwure  of  the  cxndatiuu  oil  the  nervc-endiugs,  to 
inflainnintion  of  the  nerves  themsi'lves,  and  perhaps  tn  chennral  irri- 
tation.    It  varies  with  the  tension  and  sensitiveness  of  a  jiirl  as  well 


TEHMIXATIONS   OF  INFLAMMATION.  f 

'JMpvilh  ttie  mpiility  of  efriiaiun,  Itcintr  severe  iii  nciite  Infliimmiitian 
^fhone,  perioelt'um,  or  Icslia  It  is  usujiUy  as^oriutcd  with  tender- 
necH.  On  tlie  Bnrfaces  it  is  burning  ami  Bniiirling  iu  cliiinicter;  in 
dfiisp  slriictiii-cs  it  is  giijtwiiij;,  liuriiii,',  in*  tlirnbbiiin;.  Throbbing  is 
ollru  mi  eviili-iice  of  snppni-alioo.  Psiin  is  unt  always  frit  at  tho 
ptiiiit  tif  iullauiiua.ti(iu,  In  bip  disease  pain  is  often  felt  iu  the  knee; 
wlien  the  main  trnnk  of  a  nerve  in  irritatcil.  tlie  paiu  is  felt  in  the 
iiifa  «>r  its  (listribiUJnn,  anil  puin  in  one  bntuch  of  a  nerve  may 
be  rpferred  to  the  area  of  distribution  of  some  other  and  distant 
timiM'lL. 

Imjtitireil  funeiUm  may  be  manifested  by  increased  irritability, 
as  in  colitis,  cystitis,  conjiinctivitis;  op  diminished  activity,  as  in 
luynslris  and  artliritis,  or  in  deran^ment  of  the  special  senses. 
Cniujtitutioiiul  syinptuiiis  may  be  prt>s(<i)t,  especially  in  the  iiifcc- 
tjve  forms,  ax  cliill,  fever,  nc<'elerat''d  piil.'W,  liwidacho,  n^ns'-ik,  lou- 
dwylusis,  or  a  typhoid  stale  with  delirium,  diarrhimi,  iind  grimt 
prustnitinn. 

Si-KKiD  OF  IXFLAMJIATION  takes  plftcc  by  means  of  tbe  active 
acieuts  of  tlie  proee£».  »r  by  their  products  being  currieil  or  fiiidiug 
tteir  way  Ihpoagh  the  blood-vessels  and  lymphatics,  as  bIisccss  of 
tlic  liver  followirig  uum-bic  dysentery,  or  buboes  following  ulcers 
uf  tbe  gt-nital  or^niis. 

Terminations  of  Inflammation. 

1.  RmilHtion  is  the  muKt  fL"eqiu'nt  tcrininatioii  of  inflainiuatioD,  bnt 
catiuot  oecur  if  suppuration  or  necrosis  have  taken  plac*?.  In  rrsolu- 
tltin  tJic  ditTcrciit  stagK-s  of  inflammation  are  passed  through  vilhout 
dcetrnction  of  tL-wne,  and  there  is  a  gradual  return  to  the  norninl  con- 
ilitiuu.  The  walls  of  the  affiK-led  vesssi-ls  regain  their  tone,  coiilract, 
snd  qnick^'H  the  blood -currents  which  has  been  in  stasis,  whih-  the 
escape  *A'  fluid  and  corpuscles  from  the  blood-vessels  ceases.  The 
inflammntory  exudiit^.'  is  alisorluMi  by  the  veins  and  lyinphaties,  parts 
of  it  first  undergoing  fatty  degeuenitiuu.  Delitcseeuee  uieaus  the 
abrupt  termiuiilion  of  iutlauiniation  in  an  early  stage. 

2.  Inflammation  terminating  in  nctr  giotcth,  or  productive  inflam- 
QuUion.  is  tbe  form  in  whicli  repair  is  bc«t  ol>*eiv*'d.  This  requires  a 
plentiful  bUHxl  sti]i]ily  and  the  ii\jury  ninst  not  be  too  severe  or  the 
Irritation  too  long  kept  up. 

il.  \rrnu>iii  uiTUrs  ns  a  n?sult  of  interference  with  the  cii-culalion, 
ur  of  llio  iii|<-ns4e«cli«n  of  the  poison  or  ptomaiue  on  tbe  tissue  cells. 
Ihatfulalian  n'Trimit^  in  which  the  cells  undergo  coagulation  fiillnwed 
b>  fally  degeuenilion,  may  occur,  or  the  destruction  of  tissue  may  be 
etill  i;n>aler  Rii  tlintnlceratioa  or  j^angrene  rcsnittf. 


8 


GENERAL  SURGERY. 


Treatment. 

The  treatment  is  local  ntid  tonstitntional. 

Local  Tkhatmest.  —  Fiist,  remove  tljocimaeof  the  iuflamniation, 
if  possibles  soch  as  a  foreign  bwly  in  tlie  titisiies,  or  a  local  infection 
of  any  kind.  Plate  tlie  part  in  the  best  posilion,  usually  pleval^d,  to 
prevent  ctiiigesi ion,  aud  seeiire  alisolute  i-est  by  spliuts  if  uecessarj". 
lu  acutr  in  flam  mat  ion  witb  swelliug,  leuseand  bravruynkia,  iucisioos 
may  prevent  suppuration  or  gangrene.  In  milder  cafiftn  the  use  of 
bot  or  euJd  appliciitiouH^ir  l<;cc.hea  may  be  tried.  Do  not  use  solutions 
of  earljolie  acid  too  strong  or  too  long,  for  fear  of  produeiiig  local 
gimgreue  of  tbefikin.  In  chronic  ciiwes  the  use  of  eonntcrirritants  by 
meaua  (»f  blisters,  frirtion,  a.nd  niajBtiagtt  is  to  lie  r«cont mended.  Com- 
pression by  lutans  of  an  «laatie  twodage  is  gooil  tr(?atiueiit  in  chronic 
«fftisiou)4  in  joints. 

CoxsTiTLTiosAL  Treatme>T."Iu  o^henic  or  typhoid  conditions 
al(M>holic  citimnlimt^,  wtryehniiie,  etc,  are  indicated.  For  Bcverc  piiin 
and  in  order  to  produce  «lcep,  anodynes  and  hypnotics,  m  morphine, 
may  be  necessary.  Purgatives  are  of  the  greatest  importance,  espe- 
cially in  inlhininiarion  involvia^  the  i>i'ritoneuni,  ■when  snlpliale  of 
nuLguesinm  should  be  nscd  in  drachm  dows  every  hour  till  fret^ 
pot^ug  is  produced.  Venesection  is  sometimes  valuable  in  tui^  first 
stages  of  inflammation  of  the  brain  or  lungN.  Suitable  diet  should 
be  prescribed, — light,  iintritious.  but  not  stimulating.  Blilk  suits 
tminy  cases,  but  it  sometimes  ferments  and  cjinsea  ga^^eoiis  disk-D^ 
tion.  Meat  soups  and  broths,  eggs,  entire  or  simply  the  wliites. 
rice,  and  arrowroot  may  bo  given.  In  chronic  eases  and  dnriug  con- 
valescence tonics,  as  iron,  quinine,  strycbnine.  mercury,  or  arsenic, 
may  be  gireii  with  advautiLge. 


CHAPTER  11. 

WOUKD8. 

A  WOUND  may  be  defined  as  "  a  solution  of  the  continuity  of  any 
tissDe,  prodaced  directly  or  indirectly,  by  sadden  meclianic-al  force." 
The  word  is  from  tlie  Anglo-Saxon  wund,  probably  from  wenden,  to 
strive.  As  ordinarily  nsed,  a  wonnd  means  an  open  injury  to  the  soft; 
tisanes ;  bat  broadly  speaking,  it  ioclades  contusions,  sprains,  and 
fractures,  whether  open  or  subcutaneous.  They  may  be  classified  as 
<^osrd  or  subrutaneoM  wounds  and  open  tcoands.  According  to  the 
presence  or  absence  of  infection,  they  are  called  septic  and  aaeplie 
woDnds. 

CONTUSIONS. 

A  contusion  is  a  subcotaneons  wound  prodnced  by  a  blunt  body 
which  &ils  to  break  the  skin.  It  varies  in  severity  from  the  slight 
injury  which  may  be  caused  by  a  blow  from  the  hand  to  that  in  which 
the  tissues.-  except  the  skin,  are  extensively  destroyed,  as  by  the 
passage  of  a  heavy  wagon  over  a  limb. 

Pathoioff^. — The  amount  of  damage  done  beneath  the  skin  depends 
on  the  severity  of  the  violence  and  the  nature  of  the  tissues  injured  ; 
for  example,  a  blow  on  a  part  in  which  the  bone  is  near  the  surface 
will  produce  more  contusion  than  the  same  force  exerted  on  bo% 
yielding  tissnes.  The  soft  tissues  are  apt  to  suffer  most,  muscles, 
blood-vessels,  am]  nerves  being  braised  or  divided,  resulting  in  hem- 
orrhage, nearitis.  paralysis  of  the  nerve-fibres,  pain,  swelling,  and 
impaired  or  lost  function.  If  a  number  of  small  blood-vessels  are 
broken,  especially  the  blood-vessels  in  the  skin  or  just  beneath  it, 
blood  is  effused  among  the  tissues,  giving  rise  to  a  dark-blue  or 
black  discoloration  called  ccchymosU.  If  a  lai^  vessel  is  wounded  so 
that  blood  escapes  in  sufficient  quantity  to  make  a  cavity  for  itself 
in  the  tissues,  it  is  caller!  a  ha-inaioma.  If  a  nerve  is  not  severed  it 
may  be  braised  and  its  ram  nervorum  ruptured,  with  extravasation 
of  blood  into  the  neurilemma,  which  may  result  in  neuritis.  The 
sheath  of  a  muscle  or  the  muscle-fibres  way  be  niptured.  The  peri- 
osteum may  be  involved  in  a  contusion  and  a  hiematoma  may  form 
beneath  it. 

Symptom*. — The  first  symptoms  are  usually  pain,  swelling,  tender- 
ness to  pressure,  and  ecchymosis,  if  the  wound  be  superficial.     Where 
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deeper  struotTiTefl  are  involved,  as  in  the  thigh,  tLc  ecehymnsis  may 
nut  appear  for  Several  diiys.  TliO  swelling  is  due  to  the  eiriisiuii  cf 
blood  nnd  to  the  inereased  iinintint  of  serum  nnil  cell  prolifepatiou. 
Piiiii  is  caused  liy  pressure  of  tlie  i>xiul;it4i  ou  the  iierve-fi hres.  or 
iiiiiiibiK-»8  may  result  from  the  Kiuie  eaiise  or  from  destruction  of 
tii^e  fibres,  ill  which  case  there  would  also  be  piit-alyciig,  Shock 
oeeurs  in  mum  cases,  especially  i"  contuftions  of  the  head  ot  the 
abdomen. 

Treatment. — The  fi rat  Indiealion  is  toeecHi-e  rest  of  the  pEirts  in  the 
most  comfoitabV:  p«tfittion.  I'aiu  may  be  i-eJieved  by  the  spplicatinn 
of  gauze  wmiig  nut  of  liot  water,  or,  if  luore  ugreeable,  cold  uitjiHi'.'i- 
tioiis  niay  be  used.  As  evaporating  lotions,  use  ulcohol  and  water, 
spirits  nf  camphor,  tincture  of  arnica,  witehhazel,  or  a  nolution  of 
cLUirideef  iinimoiiiuni.  Ko  other  treatment  is  needed  for  the  eslrava- 
aiition.  A  hieniatoniamay  bij  left.  forabKorjition.  bnt  if  large  and  there 
\»  no  tendency  to  absorption  at  tlie  end  of  three  or  four  weeks,  it  may 
be  aspirated  or  incised.  A  bfcniiLtoQia  from  a  large  artery,  or  a  /r»rw- 
malic  an^urmii  enlarging  ripidly.  re*iuirea  immediate  ligation  of  the 
wouuded  artery.  Greitt  swelling  of  tfae  ti-ssn^s  from  effusiou  or  in- 
flummatiou,  threatening  the  vitality  of  the  part,  t^Ms  for  &ee  In- 
ei.sioua  Massage  may  l»e  nserl  in  the  later  stages  of  the  contusion  to 
aid  in  reetoriug  the  tiasues  to  their  normal  function. 

OPEN  WOUNDS. 

Open  wonnils  arc  divided  into  eiglit  clafisee, — nnniely.  nintasrd, 
in  which  the  wonnd  is  inflicU-d  by  a  blunt  body  wLieh  bniises  the 
tittiiues  iLS  it  sevei-s  thetu  :  iwufd.  wlien  iiillieted  by  «  body  with  a, 
shaiii  edge;  tiK^ratftf.  when  the  tissiie^i  ai-e  irreguhirly  torn;  punr- 
tui'd,  when  in(Ii(i*'d  by  jiointed  insfrimiieiits  ;  pmrlndhiij.  when  the 
wouad  eiitei-s  a  cavity  ;  pnfvratiny,  when  it  passes  through  a  cavity  ; 
pttiMOHttl,  when  some  infectious  nrntertal  is  carried  in  ;  and  ffufitdmt. 
when  the  wound  islbe  resultof  i«oinemiKsileitu{)elled  by  the  explosive 
force  n-sfd  in  firearms. 

Woonds  often  partake  of  the  nature  of  fteveral  of  the  varieties 
given;  fjs,  an  injury  from  a.  gnusliot  niity  1*  ii  eoiilnsed/laceratiwl, 
perforating,  poisoned  wonnd.  LaoTaled  wounds  are  moi-e  iw  less 
contused.  Any  of  them  may  he  x>oiw)ncd.  Ojjen  wounds  arc  more 
apt  to  Ite  wptic  than  clo-sed  ones. 

Cosrfwiii)  AM)  L.vcBiitATKii  WoTJJJPS.—A  Mowon  the  Jifiul  with 
tt  elul>,  laying  open  tlic  sioalp,  would  produce:!  contused  wound,  w  Idle 
a  wonnd  inflicted  by  the  horn  of  a  bull  would  Ik'  an  example  of  a 
laoenitcd  one.  Accidents  from  machinery,  as  Ihe  cniwhiiig  of  limltA 
by  the  passage  of  heavy  wheels  or  their  avulsion  from  the  body,  ar« 
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in  which,  the  wounds  are  both  contused  and  laeeruted. 
itijnrlfts  Iiuve  a  diaPiUL'tcristit'   apiwarn iice,  tlte  surraiMs  being 
rafrged,   [ni«sil»ly  with  strips  of  leniluu,    miist'le,   or  filirous  lisisue 
buugiiig  from  the  woniid,  wbifli  is  likely  to  be  soiled  with  foreign 
matter — as  s-jnd,  coal  tlust.  and  niiichiiie  oil.    The  p<iin  is  of  a  dull 
actiiug  ehanM'tpr,  but  is  soiiicJimes  completely  absent,  from  the  effects 
o^^)Lf)clc,  whieh  is  oftf  ii  a  marked  symptom  in  severe  irijuries  of  this 
nnlure.     The  hemorrhii);e  is  [isually  slight,  owing  to  the  twisting  and 
bruising  of  the  veafiels  which  have  been  severed.     Often  a  fenioral  Or 
pLial  firtery  i^  fmiiul  severed  after  railway  aeeideiils,  with  the  ends 
lused  so  firmly  as  lo  prevent  the  ej«-ape  of  a  dnjp  of  blood.     There 
gnat  danger,  however,  of  intermediate  or  »ec-ondary  hemorrhage 
detachment  of  clots,  or  sloughing  of  the  injured  coatS  of  the 
Sloughing  and  gangrene  are  by  no  means  uiicoiuiiion  ou  ae- 
intof  the  Severn  injury  to  the  tissues,  the  full  severity  of  which  may 
"hoi  be  apparent  at  the  first  examination.     Septic:  infection  is  liable  to 
take  plof^'e,  on  a<:i-ount  of  the  diffirully  of  disinfection  and  the  im- 
ired  vitaliiy  of  the  parts. 
TreatmnU. — Hhofk  av  hcniwrhaf/mnay  require  the  surgeon's  att*'n- 
tioH.     If  much  hemorrliage  is  going  oa,  arrest  it  at  ouce  by  com- 
presses or  ligation  of  the  bleeding  vessels.     Treat  shock  by  giving 
jmatir  spirits  of  ammonia,  strychuine,  or  digitalis;  or,  if  the  result 
>f  hemorrhage,  by  intravenous  infnsion  of  physioIoj;ical  s:dt  solution. 
One  of  the  nnwt  important  iudieatioas  in  the  ti«atme]it  of  such  cas4?s 
is  the  thorough  cleansing  and  disinfection  of  llie  wound.     If  soUed 
with  Boot  and  grease,  give  an  ii,nfesthetic  and  apply  turpentine,  then 
soap  and  water  with  a  scrubhing  brn.sh,  enlarging  the  wonnd  if 
irj' in  oi-der  to  enter  all  (he  re€e&.*es,  then  flu^h  one  with  bi- 
iloride  Bolution,  1  to  lOOO,     t'ut  away  ragged  and  semi-detached 
JUS  of  tiasne^     Severed  arteries  must  be  tied,  even  though  not 
liug,  as  reaction  might  be  followed  by  hemorrhage.     Divided 
tendons,  nerres,  and  muscles  must  be  sutured  togetLer  with  eutgut  or 
ine  silk.     If  there  has  been  much  cnushing.  provide  diiuuage  by  the 
of  rnbber  or  glass  tubes  or  gau&e,  making  ciHinter-oi>eiiings  if 
R-oefisary.     Such  woitndN  hesd  by  tlte  i^eond  or  third  iiilentioii ;  that 
by  griniilation  and  the  union  of  granulating  surfiiee^  ultliuiigb 
»nie  piirts  of  the  wound  may  heal  by  primary  union.      Apply  a 
In-Mstn;:  of  ifwUifonni/ed  gauze  next  to  the  wound,  cover  it  with 
l*!ri3tH'd  gauze  and  absorl>ent  eottoii,  apply  a  bandage  around  the 
rbole  to  keep  it  on,  and  place  the  wounded  part  tin  the  ixisition 
■  hii-'b  will  give  mont  comfort  to  the  patieut  and  at  the  same  time 
vveut  iindui-  tciudon  on  divided  struetures  whieh  may  have  been 
□nited. 
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Bkusu-Bitbn. — This  is  a  form  oi"  contused  wouml  proilncwl  by 
friction  of  the  surface  of  the  body,  as  by  sIttUiii:  down  u  stetp  in-line, 
or  by  sli|ipii9g  nipidly  down  a  rope  b«ld  in  the  hiiiKls,  or  by  coutact 
with  a  rapidly  revolving  bplt  or  machinery.  Tlie  epidenulM  only 
may  be  injurodj  or  the  entire  thickness  of  the  skhi  niiiy  be  iiivolved. 

Trffitmcut. — The  wouud  should  be  disiufccU'd  and  dressed  Hsejiti- 
calty.    Superficial  sloughs  are  likely  to  UA\ovr  such  iujuriee. 

Incised  Wounds.— Incised  wounds,  being  produeied  by  sharp 
cutting  edges  without  inipairiiieiit  of  the  tissa«s  by  oontnKJou  or 
crushing,  present  the  most  fiivorable  eouditions  for  primary  niiioii 
aud  quick  recovery.  &uch  wounds  are  iuUicted  by  the  8iir^*ou. 
There  is  more  or  lesa  gaping  of  the  wound,  the  pain  is  of  a  ff-harp 
binning  cliaracler,  ami  hfinorrliage  is  free,  as  tlio  blood-vessels 
are  severed  iu  the  manner  least  likely  to  obatrnct  them  and  prevent 
bli&e-diag. 

TrenUneni. — The  greatest  danger  of  incised  wounds  is  immediate 
hemorrhiige,  and  this  uiiist  t)e  arrested  at  onee  by  ligation  of  the 
bleeding  vessels,  or,  if  modenitet  simply  by  suturing  the  trfges  of 
the  wonnd  twg'ether  after  disinfection.  Drainuge  is  unneceRearj-, 
unk-.ss  liLeniustaRit;  or  disinfection  has  been  imperfect.  The  stitches 
filiould  be  removed  at  the  first  or  second  drcftsing,  some  time  between 
the  seventh  and  tenth  daya.  Adhesive  plaster,  not  being  sterile, 
should  not  come  in  contact  with  the  wooud,  but  may  be  applied 
outside  of  the  di-esstngs. 

PustrrURED  WOUNDS  are  inflicted  by  pointed  inBtmmeals,  as 
Bwonis,  bayonets,  trocars,  da^pei-s,  cimes,  nr  umbrellas,  and  may 
jiartake  of  the  nature  ef  cither  iiimrd  or  cow/used  wounds.  Their 
depth  is  greater  than  their  cross- sec! ion, 

FENJrriiATiNn  wouxdb,  in  whieh  the  weapon  entera  a  cavity 
without  emerging,  and  pkufokatimi  wouNDt*,  in  which  the  weapon 
passed  through  a  cavity,  are  frequently  Keen  in  conuection  with 
punctured  wounds.  Such  wouudsi,  if  fj-ee  from  infection,  contusion, 
and  severe  hemorrhage,  heal  nithuiit  difficully.  On  account  nf  their 
depth  and  the  narrow  truck  lending  to  Ihe  Iiottom,  infection  is  likely 
to  prove  serious,  and  if  suppuration  occurs  pus  may  be  confined  and 
give  rise  to  grave  symptoms.  Important  vessels  may  l>e  wounded 
and  give  rise  to  hemorrhage,  which  may  occur  in  a.  cavity  which  has 
l»een  penetrated,  Jis  in  stab  wounds  of  the  chest ;  or  the  weapon  may 
pass  between  a  vein  and  an  arter>',  injuring  one  or  both,  and  tie  fol- 
luw<-d  by  aneiin^mat  varix.  varicose  aneurism,  or  ti-aumatic  aneurism. 

TirtUmivit. — The  greatest  dangers  from  punctured  wounds  are 
hrmorrluufr  anil  in/rrtimi.  Hemorrhage  may  l»e  arrested  by  packing, 
but,  if  I lecesEuirj' ,  the  wound  must  be  enlarged  and  the  bleeding 
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TMsel  seemed,  tf  the  pericanlinm,  the  lung,  or  a  mesentenc  vessel 
be  tlie  Roiirw  of  hemurrliftge,  it  may  Iw  necessary  to  open  the  chest 
or  tiw  ahdnmcn  iu  order  to  arrest  tbe  bleoJiti^.  Infection  may  be 
CWriifi  in  liy  the  instrumeut  inflicting  the  wniind,  or  it  uiay  I'f^iiU 
from  the  fscajw  of  tht-  contents  of  Tvoniifleil  viwera,  ns  in  punvt-un-di 
vouods  of  tti«  stotoach  or  itit^stines.  ir  lliere  is  reason  to  siisjieet 
infection,  and  especially  in  witiindK  raused  by  iiail^  or  the  tet^lii  of 
dugsor  rvptil^M,  oiwii  thf!  wound  freely,  disinfect  It  thorouphly^  and 
provide  dminaye.  Foreign  Ixidies  broken  off  or  left  in  tbe  tbsuee 
should  l>o  extracted,  immediately,  if  {lossible.  To  find  small  tradies, 
as  fragments  of  needles^  secure  a  biomlless  tield  liy  Esniarch'^  ti&u- 
da^  riiise  iiD  oval  dap  of  Kkiii  and  fiiscianith  tliewoniul  of  entrance 
iu  the  centre,  aod  the  body  is  usually  rxpoSeil.  To  remove  a  iiah- 
book  buried  in  tli«  tissues,  cnt  off  the  etid  to  vhioh  the  line  is  attached 
and  force  tbe  point  of  tbe  hook  on  through  the  tissues.  If  this  be 
itnpuHsible.  cut  it  ouL 

Poisoned  WouNne.  — A  iwisoned  wotind  is  one  inUi  which 
BOxioufl  sul«tauoes,  either  of  a  cheiuieii!  or  micpobic  nature,  hiive 
been  (wnveyed.  Keen  itud  White  divide  poisoned  woiindn  iiit-o  three 
daaaes:  First,  the  miird  or  hiochetnical,  in  which,  Inaddition  to  the 
action  of  tbe  hiLcteria  on  the  living  tir«^ui^  the  toxins  produced  by 
tlieni  play  an  important  part ;  second,  fhnnirol,  *  in  which  mnue 
ebemieal  product,  animal  or  vegetd.ble,  is  the  poisojioiis  ;;igrMit ;  and, 
third,  tbe  mirmhic^  in  which  certain  specific  diwnM-.s,  as  anthiux, 
tetanwi,  actinomycosis,  etc.,  are  produced.  No  sharp  line  of  divttiion 
cnn  be  drawn  between  the  mj>»'rf  and  the  miryibii'  infe<rtion8,  ivsin  l>oth 
litouiaiitps  and  toxins  are  present.  .1/ixprf  or  fiiot'hmtical  wounds  in- 
clude diisttecting  wounds  and  those  received  by  butchers,  fish-dealers, 
oystermeiii,  and  others  who  handle  animal  iirodncta. 

I'ntMoffij — The  .special  organism  producing  the  infection  is  not 
known,  but  there  are  probably  several.  The  organism  gainsentnuice 
by  a  nligbt  wound  nr  abriLsion.  rarely  through  the  unbroken  skin. 
lien-  it  produces  its  ptomaines  or  toxins,  which,  acting  on  the  tifl- 
flms,  prcpnrc  them  for  further  invii£loii  by  tbe  bartenn,  or.  circu- 
latisg  in  the  blmid.  produce  toxii^mia  or  septic  intoxication.  Dia- 
aBctuig  wounds  may  he  taken  ai*  the  lyi*  of  tliiji  class,  which  includes, 
besides  tboev  mentioned,  wounds  received  at  necropsies  or  in  stirgiciil 
op*rattons  on  ca«es  of  se|»tic  pcritoniti«.  erj'sipclas.  or  aepticicHiia. 
The  infection  is  more  likely  to  l>e  received  from  bodies  recently  deiid 
tlmn  fn>m  tbose  in  an  advanced  stiige  of  decomposition. 

t^fm/itwrna, — If  u  lai^c  umount  of  toxins  enter  into  the  circulation, 
atmtt  to*<tmkt  or  nrptic  m'<*ri<vWiV»«  results,  with  great  prostration, 
nphl,  feeble  pulse,  delirium,  and  usually  death  in  a  few  days.     In 
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otiier  Cftsps  a  liimphiuujcHiit  (k-ciii-s.  Tlio  wmiiid  may  Itt*  painful,  red, 
ami  swollen,  with  if-d  lines  iiloiif;  the  fttirfsK'*^  of  the  skin.  rxtniUirig 
Hp  the  arm  to  tho  Hxillii.  \\u\  ghintis  of  whicli  be<-(tme  swollen  aiid 
mny  siippiirati'.;  ur  4'«l3LiliIiH  may  develop  and  evleml  riipUUy,  with 
s.vuiptoiits  of  pya^itiiii,  rigors,  pi-ofiise  »weat!«,  rapid  iiu1»e,  mid  ele- 
vated teinp'emtiirt'.  HoEii'Otiiiies  llie  inllammatinu  \&  liuiitfd  to  tlie 
haiid,  and  (rangriMit;  of  the  linger  ov  palmar  tilKK'ess.  ur  iHrtli,  may 
result. 

Trrutntnit.  —  PriiphifUiriir  t rait iiiiL' lit  is  tJif  adiipLioa  of  iiiutlioila 
vhit'L  ■rt-ill  prcveiil.  infection,  llii'  iisr  of  riild>er  gloves  or  utlier  7>ro- 
tettion  to  the  baud  in  inakidg  necropsies;  if  a  wouud  is  received, 
it  Bhoiild  he.  immediately  dlsinfe«teil.  imd,  if  puuctnrwl.  enlnrged 
anrl  wiukt-d,  then  cauterized  and  drewsed  ;iixtiseptically. 

CnraluK  TreaimriU. — If  the  first  symptoms  appear  as  a  lymp/uui' 
fftitiji,  with  enlargeni'^'iit  of  the  axillary  };f*tl*l*'i  I'eiiKive  tht;  latter  in 
onlep  to  pi-event  a  gd'iieral  infection.  If  i-fUalilis  occur,  make  esirly 
and  free  iiieisious  to  prevent  gangi-ene  and  sloiigliing,  irrigate,  and 
dress  antisepticaliy.  As  eonstitntional  Ireatiiient.  give  stimulants. 
tonics,  »nd  proper  fond.  IaH-vX  treatment  l.H  of  htlle  Iiho  in  cases 
which  exiiibit  early  symptoms  of  acnie  toxitmia.  When  (lie  inSam- 
malory  proeess  allects  tlic  palm  of  the  baud^  make  deep  iocisions 
through  the  pdniar  fiiseifi. 

<'itl-;Mii'Ai.  WoUNDh. — Tlic  chemieal  tda-ss  of  poisoned  wounds 
includes  the  bites  and  wings  of  iuwels  and  bites*  of  reptiles.  The 
poisuD  is  of  a  ehemieal  natui-e,  in  some  cases  containing  formic  aeid. 

^ywij//<M(i«. "Beyond  a  certain  amount  oi  piiin  and  swelling  no  in- 
convenience is  fell,  in  Hie  m:iuority  of  Tcoiinds  made  by  inwcts.  In 
old  persons  or  the  vi?rj-  young,  or  in  those  dfbilitated  by  illness,  the 
.^iy liiptcims  may  Ixi  severe.  The  location  of  the  injury  is  iniporlJint, 
as  tlie  sliug  of  a  bee  or  wjusp  on  the  nose  or  t«ngne  may  be  I'ollowed 
by  gi-etit  shock  or  09de]ii!i  of  I  he  glottis.  The  number  of  such  woUnds 
inll  10(4^1  i.s  alt«o  impor'taiit  ;  a  Rwarm  of  Ik'Os  or  hornets  may  in"iKinc« 
deulli  by  toxieniia  or  shock. 

Tlie  Sirntmmf  for  Ix-c-stings  or  iiLsect- bites  is  the  application  of 
un  nikiili  to  nentniii/,e  the  iU^id  p^^i^on.  A  .solution  of  carbonate  of 
sodium,  dilute  aqua  auinionius  carbolic  aeid  and  caiuplior,  a  mud 
poult  i<v,  or  a  wet  quid  of  tobacco,  have  all  been  u»>d  a&  local  appJi- 
catiotis. 

Snake- BlTE«.~The  venomous  snakea  of  tlie  United  Slates  are  the 
ndtlesunke,  nexcasin,  and  copinTheiid,    It  is  sitid  ihiif  the  Oila  m.-n 
ster  ij)  idxo  puisonons.     In  Kj'ri)Ciit8  tbe  poison  is  mt-ivled  by  a  gland 
which  lies  againMt  tho  Aide  of  tbe  skull  below  and  liehind  the  eye  on 
eaeli  side.     From  the  poisou  sac  a  dnct  leada  to  the  base  of  the  fang. 
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which  may  be  ImLIow  or  coiita-in  a  groove  ou  tlie  8iirfiuM3  ulong  vhich 
the  poison  tli'W-4  \fLcii  tb(;  ilDiui;il  bitfsf. 

I'litliiilififij. — 111  !i|ipear.iiicf"  sei'iipul-venoiu  is  u  pale-amber  or  deep- 
yellovr,  viscid  Hiiid,  conlaiiiiiig  alhuitiiiioid  eteiuents  which  !ii-e  not 
well  Diiderslood.  Its  artinii  nu  the  living  tissues  is  the  prailuction 
of  rai»i<l  necrosis  ai»J  tli^*int^;gnlt^on  of  tlie  i-ed  blood  corpuscles ;  the 
bIrMM)  i.s  it'mlered  incon^tiiitble  aiiil  tlio  w:i!ls  *if  Ihe  osipillarics  inca- 
pulilu  iif  resisting  the  nor[ii:il  l>lt>od-pre-ssiii"i^ ;  hence  the  rapid  extmv- 
aaatmii  which  tiike~s  plEu^e.  Congestion  of  the  bniiu  and  spinal  cord 
art!  found  iiiid  wmu-liines  Hliylit  h«;uiuiTh;i^'S.  Dt^nth  resnlls  from 
enrdiac  or  nt^piniloi-y  paralysis,  probnbly  dti«  lo  hemoirhogu  in  tli^ 
mt^lnlln. 

Hirmpkiuui. — When  thr  poison  enters  i»  vein  the  symptoms  come  on 
rapidly  with  pain  and  swelling,  and  the  tissues  I>ecome  discoloreil 
from  tJie  extensive  e^ttravasation  of  blood.  The  pulso  is  rapid  and 
weuk.  the  respiralioii  de]>ressed  and  perhaps  hilwired  ^  there  are  cold 
pernpimtion.  faintiiess  niuiscii,  and  voniiliiig,  which  may  end  in  coma 
uLid  dt'Ulli  within  from  two  lo  twenty-four  houi-r*  fmm  paralywis  of 
iJie  «»nliiu'  iiiid  respiraltiry  coiitit-a.  If  the  patient  survive  longvT 
than  flirty fi^lit  houni^  he  may  yet  diQ  as  3  rvt^ult  of  j^ingrene  nod 
Napnpuiiit. 

TrrafwtrjU, — The  first  object  is  to  prevent  or  limit  the  entrance  of 
tile  poison  into  thegeneni)  clreulation.  If  the  bile  ii^on  a]i«xti*emity, 
:i  wrieB  of  ligatures,  say  thri-e,  one  alMivt  the  other,  sihoiilit  be  lied 
aroond  the  limb  light  enough  to  prevent  venous  circulation.  Those 
inay  Inter  bu gradually  relaxed  and  removed,  one ntatime,  beginning 
with  the  one  ne;ii-est  the  lM>dy.  The  wound  should  tiesuuked,  if  there 
lire  lui  abnisiiHis  in  the  uiuiith  ;  ur  it.  iu;Ly  lie  exeii^ed,  or  enlarged  and 
uiuli*riz«d  with  nitric  acid  or  the  liictuul  eautery  ;  or,  if  on  afiager,  it 
may  be  arapulatitl,  provided  this  is  doin;  within  a  few  sei^nnds  after 
the  bite.  Xo  certain  antidde  is  knawu,  but  perianngiiuatt*  of  pulas- 
8ium  in  one  [wr  e*nt,  solution  injected  freely  into  the  tis.^ncs  around 
the  wound  iteem!*  to  act  well.  The  nio.st  eouinion  remedy  is  alcohol  in 
large  dcises.  This  pi-oUibly  acts  not  as  an  luitidotc  but  simiily  u»  a 
Mimulant  to  sustain  tlK"  vital  force  nntil  the  efl'ectaof  the  poison  pass 
away.  Do  not  give  too  much  alcohol.  astheelTecta  might  bo  a.s  dis- 
HKti-oiM  am  those  cansed  Iiy  the  snake -venom.  Antivenene  serum  in 
twenty  cubic  ci'iitimctre<lMSi.-s.  hyptKlermatieally.  every  three  or  four 
liMui-ti,  has  Ik-cu  usi_'<1  (I'iiliii'-Ue).  Alw),  tntiiiveaous  injection  of 
iw]iui  animoiiiiB.  UcmhI  results  nro  re|H)i1«d  from  the  use  of  large 
dcMWi  of  tilryelu>in«  nilrale. 

lit'NKHi'r  WiitiMfs. — A  Kunshot  wound  is  a  lesion  produced  by 
•  miiAile  projected  from  a  lireanu.     lu  cirU  life  sucb  wounds  are 
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pHMiiici'd  liy  slint  used  in  fowl iiiy- piece*  or  piHtol  or  rifle  bullets  from 
2'2  to  4H  cnliljrc  ;  lliut  i.s,  .22  ^^^  AS  of  an  iii<:li  in  <lmiiit-ter.  In 
militnry  service  tti>e  Touiid  may  lie  tatiit'tcU  by  riHe  or  pifltxil  balls, 
gnipe-Hliiit,  (■iinnoii  bulln,  nr  rnigtni?nts  of  Khells  or  th^ir  ooiiteiits. 
Tlio  uiodi-ni  rille  ii!*ed  by  tlie  I'liited  States  army,  riilltHl  tlie  Krag- 
Jorgfusen,  carries  a  Vmllt-l  .'Wjl-S  millimetres  long  and  7.62  iiiilli- 
inetres  calibre,  made  of  It-iMi.  cjtpro-iiiekcl.  niid  stci-l.  The  jit-ne- 
truliiig  power  of  tmvh  a  Imll  is  Aw  or  siv  times  that  of  the  old- 
fa«liioiied  .45  U-Mi  ball.  This  ball  iH  called  hiiiiianc  bec:tuis«!  it  peU' 
etratea  the  tissues  of  the  human  body  with  the  Hmallcst  amount 
of  ii^ury,  except  at  clotie  range,  less  tliau  five  liuiidred  inetn«,  wIkmi 
a  bone  may  be  ehattere<I,  surrounding  tisHiics  exteusirely  laeeraled, 
tlip  brain,  liver,  and  other  orgaiiiD  coniplelely  disorganize"! ;  llie  ap- 
parently explosive  action  Ijeing  dne.  ac-<x»rding  to  Stevenson,  to  "the 
high  Velocity  of  tht-  bullet,  which  i.^  transmitted  as  energy  to  tliefioft 
fissni's,  eiuising  them  to  move  ontward  in  liiiea  from  the  axis  of  the 
ballet's  truck  with  sueh  a  degree  of  force  that  they  act  sis  syeondary 
missiles  on  the  iir-iglil Hiring  tissu<^,  and  cause  a  Htili  further  Mua^liing 
and  pulping  of  tin'  tisanes.  Even  the  frayed  partLvleN.  participate  in 
thin  ficeondary  action,  bnt  it  is  all  the  more  marked  when  fragments 
of  bone  aif*  driiwi  apart  in  this  manner/'  Exjueripiiee  in  recent  wars 
sfaovH  that  the  ratio  of  killefi  to  wounded  is  much  less  since  the 
adoption  of  the  uio<lern  bullet  tlian  it  wns  in  former  ware.  Thus, 
during  the  eivil  war  one  man  was  killed  lor  every  4.5G  wounded, 
while  in  the  Spanish  and  Philippine  wars  one  man  was  killed  to 
every  7,4  wunnded.  The  wad  or  the  powder  from  a  gun  fired  at 
el<M4e  rangt^  may  product;  serious  or  fatal  injuries.  Bits  of  cloth,  gun- 
wadding,  or  Hplinters  of  w<K»d  are  Rometimea  carried  into  the  tissues 
by  the  bullet,  and  may  l>e  the  cuuse  of  infi>ction.  Gunshot  wounds.,  as 
a  rale,  have  two  openings,  that  of  eulnincc  and  that,  of  exit.  When 
there  U  on!y  one  opening,  it  iiiay  be  assumed  that  the  ball  remains  in 
the  tissueit.  The  wound  of  exit  may  not  l>e  opposite  tliatof  eatnince, 
afi  the  course  of  the  ball  may  1*  diverte*!  by  striking  a  liono  or  tendon. 
Stunetinies  thi-ei-  opcningn  are  st-en,  one  of  entraui-e  and  two  of  exit, 
vaused  by  the  ball  striking  a.  nliari)  bony  edge  and  splitting  into  two 
fragmiMits,  eiu-'li  of  which  e»itca|>es  by  a  separate  opening.  In  the  same 
way,  wlicre  only  two  ojNcnings  exist  the  inference  is  that  the  ball 
pastmed  throngb.  Iml  if  it  has  split  iu  the  niauuer  descriliied  u  imrtiou 
of  it  may  remain  in  the  ti^suea. 

Inffi^ion. — This  may  *>c  prwiuewl  by  micro-organisms  on  the  mis- 
Bile  itself^  or  by  those  attached  to  particles  nf  clothing,  dirt,  or  other 
foreign  matter  carried  in.  The  modern  bullet  is  less  likely  than  the 
old  to  carry  infection,  on  account  of  ite  hard,  smooth  surface.     In- 
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liptrtinn  IS  a  wrions  compMcation,  iij)  pns  may  burrow  in  the  tisBDes 
and  produce  extensive  cleslrHclion,  wliile  if  no  infecHoii  has  t«Ven 
phm-  the  vnnnd  lUiiy  be  treated  as  a,  snlKnlaiieous  injnry  and  usu- 
ally heals  Trithnnt  trouble. 

Kfi'rrti  on  (he  Skin. — Tlip  wound  in  tlip  skin  is  generally  smaller 
ttian  that  prrtdiired  in  the  tissues  tieoeath.  The  a|>erliirp  of  entrance 
nitty  show  sig-iis  of  pnwder-bum  if"  the  wijund  hius  bet'n  inflirlwl  iil 
fthort  range.  That  of  exit  w  Uirger.  with  a  more  rasgwl  ap|)e;iiiiiiee, 
With  the  modern  bullet  tl»e  wound  of  entrance  in  the  skin  often 
»I>lw!irslibe  H  sniiiU  slil,  wliieli  niiubt  <':isily  eseaiw  nulice, 

itUtinl-  Vntsfftii. — -Veiiift  or  arteriefi  niuy  be  |)erl"i>rdl ed,  with  heinor- 
rbitge  »t  the  time,  or  contused,  giving  rifie  to  snbse<]Heat  hemorrhfig* 
fniMi  ni>ernsi8  of  the  vessel  walls  and  the  foMurttinn  'if  nrteriovcnous 
or  tninnmtie  aneurism. 

Bwfir«,— The  Intne  is  often  extensively  eoinniiniiteil.  with  fissures 
mtiuing  into  the  ndjiiceut  joints,  es]>ecially  if  6tr«ck  by  tile  old-lash- 
ioiie<)  Imll  or  by  a  modern  Iwll  at  elose  i-ange.  Beyond  sis  limidred 
jardti  cte^n  jjerfoi-ationK  without-  siilintering  are  made,  especiiilly 
when  the  spongy  bones  ai'e  struf.k  Cforwood). 

Orf-at  Cttriihn  of  thr-  ISixhj. — \  large  luiyority  of  woimda  of  the 
rnuiini  eavily  iire  fiilJil.  With  the  iiuHlfi-ii  bullet  woiind.4  of  the 
emntol  eavity  .it  iihort  mnge  pmdiiee  extensive  lacemtion  of  the 
brain,  nrcompauied  by  eouimiuution  and  tisf^uren  in  the  Imne.  Ap- 
cording  to  Fttrwitod.  after  fiixleeu  hundred  uielre-s  eleau  jTerfonitions 
may  oceur.  Oisps  have  bi'cn  reported  in  whieli  the  bulU-t  lodged  iu 
tlie  brain  and  the  patient  recnvertn],  apparently  without  any  serious 
rofinlt.  In  other  cases  recovery  lias  followed  eoniplete  perfonitiou  of 
the  bruin.  The  pnatest  danger  in  tn/a m h  irf  fhf  rlimt  \s  Ji^iuGnfiaffc. 
when  the  heart  or  the  large  blood-vessel!*  in  the^  root  of  llie  bing  ure 
ii^nred.  Little  or  do  explosive  effect  is  seen  here,  the  perforations 
Iwing  SHuiI]  and  cleau  with  little  lac-CnitLon.  and  recovery  oflen  fol- 
ktwrt  without  cuuiplicalion.  Wuniidt  of  tlf  nMnmiHuf  rnviUi  rank  in 
mnrtiillly  next  lt>  lliose  nf  the  rranhim,  Ibe  danger  Iwing  from  beuior- 
rba;^-,  shock,  and  infeetion,  but  even  here  the  prospeetof  recovery 
In  a  perforating  wound  is  niiuli  preaier  if  intHcted  with  the  new 
hullct.  Cttf^cti  have  K-en  reported  in  which  the  new  bullet  hitsjiosscd 
entirely  tlirough  ths  alwioniimil  em  ily,  apparently  without  injury  to 
any  fmporlnnt  organ.  The  effeet.s  on  the  solid  viseem,  as  the  liver, 
hpli«en,  ami  kidneys,  are  ollen  explosive  in  character,  and  the  lucent* 
tlon  is  eunrraous.  even  up  to  one  thousand  metres,  and,  in  fact,  con- 
ftiderable  lae^^mtion  tnke^  jdae*!  &t  the  great^fit  range  (Forwood).  In 
a  ^uiMhot  wonnd  of  thi*  abdciitn'ii,  aecordiug  to  the  expeiinteiils  of 
Von  Colw  and  Hi'lijeming,  the  liability  of  the  viscera  to  injury  is  in 


tlip  following  nrder ;  Th«  iut«stitii«.  li\*er,  stotoach.  apTwoT 
and  bisirjiler. 

St/mptoHut  aiul  7>«iff jMwrw.  — The  wound  of  eatraiice  is  easily  st-eii 
and  I'arefnl  scjircU  ^iliuuld  he  Wiide  for  an  nf>ertiin?  ufexit.  In  *xrep- 
tiuiial  csisp*!  til*  Imli^'t  is  said  to  liave  [Kuswd  around  tlie  neck,  emerg- 
ing by  the  same  opening  throngh  which  it  entered  (Ashbiirst). 
S/iiyk  is  a  common  symptom  in  gaiisliot  woinuls.  It  is  apt  lo  occur 
when  tlie  abdoniintiK>rcj-iLiiJAl  (.•avilicrt  are  iiivitlved.  ifut  issomelinies 
seviTo  from  app:irt>iitly  triviiil  wijunda^  /Vfi«  varies  aecordliig  lo  the 
part  iiijiirpd  iind  tbe  circuiiistunt'Ms  under  which  the  wound  is  re- 
ceived. Under  rniiililioii.s  of  greiil  excitement  lliirri'  may  be  no  piiiii 
and  till*  person  may  be  uuconficionsof  having  r«'iicived  a  wound.  In 
other  cases  there  is  ii  sharp  stiiigin^;,  or  dull,  Hurub  spnsation,  Una- 
orrluiQo,  primary  or  seeondary,  is  eominon  and  18  the  muet  fre- 
quent Ci»iise  of  deiith.  The  modern  ballet  is  more  likely  to  injure  a 
blood-vcvHel  thau  tliu  old,  it3  the  vts^sehi  are  not  so  apt  t«  be  pu.shed 
aside. 

Tteatiiumt. — Hhvfk  or  /u'morrhage  is  the  first  symptom  demanding 
attention  and  the  two  oOen  iwxist.  Shnrk  iiuist  he  trealed  by  stimu- 
lants— alcohol,  htryehnine,  or  spirits  of  ammonia,  whtkt  the  patient  is 
soothed,  reassured,  und  kfpt  quiet.  Put  the  patient  to  bed  and  if 
necpssary  apply  heat  tj>  the  surface.  ilpMiorrhiigf  shoahi  be  tre^Ued 
iU!cordin;[r  togenenil  priuciple*.  Apply  a  compress  mid  tight  liandage 
over  the  wound  or  a  tourniquet  until  the  case  can  l>e  dressed.  If  a 
Isrgfe  vessel  is  bleeding,  ligate  it  in  the  wound.  If  partially  severed, 
completw  the  division  and  tie  eueh  end  of  the  veswl.  Iiitcrniil  lii-ra- 
orrhage  may  require  opening  the  abdonii^n.  chest,  or  cranium.  Suit 
solution  by  intravenous  injection  or  hypodermoclysis  may  be  neck's- 
sary.  ThereT»dangernfMH'oi)daryLpniorrhage.esiX'*iia]ly  if  the  track 
of  t)>(>  ball  liua  ut!ar  imporUiut  T&s8LdN,  until  fi-oui  four  to  kix  weeks 
have  passeil. 

iViAiuiij. — Never  prulx:  unless  it  is  absolutely  neeesKu-y.  If  the 
ball  has  p,v^sed  entirely  ihrou^^b  or  if  it  cati  Iw  fs-lt;  under  the  skin, 
probing  i»  un uecessiry.  Two  great  dangers  attend  tho  use  of  the 
probei^infeetiiin  ami  lacenitiou  of  deliciifn  structures,  esiietially  the 
brain.  If  prtibiug  is  net^i-JKiry,  protwt  the  wouaid  with  a  sterile  or 
clt>!in  drcw^ing  until  |>«rft4?t  autUeptic  prccautioiw  ctin  be  provided. 
Soldiers  ur*.'  ]»rovideil  witli  a  tiiNl-nid  paekiif^  contniinng  iodoform 
g'.iuzR  and  banda^<-s.  which  they  are  instrui'lt-d  to  apply  to  a  wound 
until  the  smrjceoii  u:iu  l:i\'i  care  of  it.  In  tuany  eAsi-.s  no  other  trent- 
meut  i.s  neetled  and  the  wound  heals  without  dilficutly.  A  Xolaton's 
probe,  whieb  eontaiim  u  tip  of  nuglazed  ]iorcelain  on  which  leajl 
uinkea  a  mark  when  louehed,  may  be  used  for  Iea<l  bulh'ts.     Gird- 


OPEN  WOirVDSi. 


19 


dcKh  telephonic  probe  is  an  iogetiioiis  electrical  device  in  wliicU 
th«  ]triiici|ile  of  tlie  U^lf-iibone  is  used  for  lifliTlinj;;  a  bulli-t.  Tlie 
Rocih^'ph  ruy  is  ioviiluiibte  si-sii  invutis  "f  KK'atiiig  bulls  or  oilier  Ibr- 
elgii  bodies  buriwl  iu  lli«  tissues.  Asa  rul«^.  foreigc  bodits  of  any 
kind  should  W-  leinuvt-il,  althoutjli  :i  l«ill  may  become  encyst*d  iintl 
bft  CMTicni  for  yftan*  witliout  {^ivinjT  intwble,  but  it  isliiible  to  vnasa 
mninilfria,  Nlcmehing  of  bUMMl-vtssclH,  or  ul^'orate  into  the  bowel*  or 
blitdiliT.  The  hull  may  l»e  reitiovwl  by  forceps  through  tlie  wound 
of  cntniort-  or  an  incision  in  tlie  most  convenient  inlaee.  SearcL 
MtMiulil  always  l)e  miid<>  lor  fureiKU  uialcrial,  as  bits  of  cloth,  ciirricd 
in  by  the  biiUet.  Afl^r  hfinorrhnye  and  shock,  the  greatest  diin^r 
(rDtn  gunshot  wounds  is  iufeclion.  The  preservation  of  life  or  limb 
oftpu  depends  OD  the  first  trciUment  received  after  the  infliction  of 
a  wound.  Disinfect  the  surface,  iueluding  tho  wound,  but  uuike  no 
aliempt  to  disinfect  the  interior  of  tbe  wound  ;  apply  a  sterile  dress- 
inj!  and  treat  the  wound  ss  one  io  which  pcinuiry  union  is  expiH'ted. 
In  K'xtrnsive  injuries,  explore  tbe  wound  carefully  and  ckauine  and 
difiinfi^et  it  before  dressing. 

Amputatitiu  atul  Ejrctaion, — Tb«  ppinciplcs  of  modem  Snrjiery  linve 
SBvmI  maDy  linitis  and  joints  which  would  hu\'e  lieen  lost  lunler  the 
old  r^^me.  Simple  penetration  or  perlbration  of  a  joint  he.ils 
promptly  And  is  seldom  a  cause  for  amputation.  Ko  attempt  should 
be  made  to  reniovcaball  from  a  joint  nnk-.=B  it  is  caatly  acceiisible.  If 
the  wonnd  is  very  large  and  a  bone  extensively  shattered,  im  atypical 
excision  may  be  done,  t^iniply  removing;  the  loose  fmgmenl:^  and  any 
tiatmCA  liablt!  to  slouph.  Drainageshonld  l>e  provided  and  the  wound 
(IrcoBod  aseptittilly  ttiid  iiniiiobilizcd.  Extensive  sliatteriug  of  a  Ume 
doM  not  csill  for  amputation  unl&ss  eomplieated  with  a  wonnd  of  the 
main  artcrt'  and  such  destrnction  of  tlie  soft  tissues  as  t^  render  the 
dlablishment  of  collatcniL  circulation  iiapctasible.  In  some  of  these 
oaew  resection  of  the  injnreii  portionof  the  iirterymifiht  be  done  with 
end-to-end  anastomosis.  When  in  doubt  let  tbe  decision  lie  ill  favor 
of  au  attempt  to  save  the  limb.  When  ampniation  in  neeesjiiiry  it 
.'dtould  be  done  as  soon  as  pnicticable  after  i-eattion.  in  the  primary 
prrio-l,  whi<'li  inclodes  th»-  fii^t  24  hours  Ix-fore  the  eslablishment  of 
Infliimoiatory  fever.  The  intfrnwdiah-  period  in  th*  period  of  inOam- 
matifm  and  last*  until  the  establishment  of  fn-e  suppuration.  The 
|)vriod  Itpsinninj::  with  a  subsidence  of  the  symptoms  of  acnte  inHani- 
laatiou  is  tho  mvomlarif  perwd.  Amputation  should  Iw  done  citln-r 
in  the  primary  or  in  the  secondary  period,  the  most  unfavorable  tinn- 
heing  rhe  intfriofdiiile  period,  during  which  no  operation  shdiiUl 
be  done  unless  alBjoiulely  iiwx'ssary,  us  for  aepticaimia  or  Ininniatic 
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REPAIR  OF  W0L"NIK 

The  repair  of  tftiuniU  is  effected  by  a  mod iflcation  of  the  nutritivp 
process  iu  wliidi  the  tissues  to  be  repaired  return  tn  the  embryonic 
fltatsCflfft  lNTt.,vMMAT3o!J).  Woiinfls  heal  in  two  ways;  by  _lii«t  iiiirti- 
Hon  or  primnr If  uainn  and  by  sefniil  iiilenti'on  nr  ifrmtnliition.  Union  by 
Jtmt  intrnUim  i*8eeii  in  pruporly  treated  iaeisetl  woiimls  in  which  Ihpre 
is  iKi  interference  TCith  the  healing  proofs.  In  snch  a  wound  the 
CiLpillarif.'S  beeoin<>  tbroDibosed  to  the  nearest  coUuteral  branch  ;  there 
is  fVce  exudation  of  diiid,  bluoii,  lymph,  auil  corpuscles;  the  fibrin 
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Tut.  1. — Section  tbPUuijL  sKiiu  oC  ttulDeft-|ilg   tltcttt  boure  aJlvr  u   waiiiiil .    a,  thr  wound, 
filled  wttli  clot,  the  c*i)i"A'^^  IhTumboMd  oa  UitJi  aldea;  niuiiJ-ct;!)  Iiil1hmlli>n ;  ^^,  nri-ut- 


mutiiined  in  thiH  exudate  coagnlat'cs  uu  th4^  opposed  kci  rfiieefi,  bind- 
iixg  them  together.  New  ve-ssels  develop  afl*r  tlio  second  d;iy  and 
shoot  across  through  the  lyiupli  and  erlK  converting  them  iiitngraii- 
alation  tissue.  The  process  goes  on  to  (he  i-eprodiii'ti'm  of  normal 
tiftsue  or  X«  the  developinent  of  scar  tissue.  Ilfufin;/  by  m-iHiml  intra- 
tion  l»k:<»  plsiee  when  any  interference  with  prinutiy  nnioa  occni-s, 
smJi  i»s  loss  of  tissue,  injririii«:  the  vitality  of  the  wound  edges,  too 
luuch  gaping,  mobiliti',  the  presence  of  foreign  bodies,  ton  great  ten- 
sion of  the  flaps,  improper  teuiptirsiture.,  or  iiifeoliou.  Gninulntiou 
danne  is  formed  and  inei-euHes  in  amonnt.  shjwly  filling  up  the  wound 
to  the  level  of  tlie  snrftice,  scar  tissne  takes  ils  pliK'c,  ami,  gradnnlly 
OOutracting',  draws  the  edgt«  of  the  wouud  ttigether  no  thut  the  <epi- 
tlioliam  has  lew  space  to  cover.     A9  the  surface  is  Tearhwi,  the  pro- 
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liTcraLiDg  epithelial  cells extead  over  tJir-  gntunlatioiisHeahluiah-piok 
Uoe,  nnttl  the  whole  surface  is  covored.  If  two  useptie  grauiilutitig 
rarftoes  :ii»  lintugltt  together,  uuiun  will  often  laku  plsice  and  the 
proi:«e8  of  htmliiig  will  be  mnlen'ally  basteued — hcalmg  hi/  third  inien- 
tion.     It  is  merely  ii  raiiety  of  the  second  intmfhn.     Uatling  ntndcr  a 
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no,  t— The  Mnir  nL  *  later  tinpi-.     Ttic  elci*   in  tlie  caplilarla  nliDutt  rvmonil.   new 
'  foralru  u>«»F'ls  Uiv  mill  ww  iiMiiin'ilvT--Uwuf  erJliHlle-oetlii  repl>cliig  Die  muni)  edU. 
TW  TpMlwUimi  Inw  iiiilt«d  on  the  vurtrnv,    (Sliiikivpvsru) 

acah  ifi  miuiiier  form  of  heal  iiig  by  the  8e«>iid  iiitvatiou,  tlie  Hoir  tLssue 
heiag  |in«]uced;  beneath  a  huiil  crust  fornitd  by  th<;  drying  of  bloitd 
atid  Uiniih  fmiii  the  wound.  Afttr  the  ■epideriui:?  covers  the  wound 
llie  Willi  dro|is  off.  llattiiiff  unitfr  a  hhuid-oiot  is  slill  unolher  form  uf 
hntling  by  M-cond  iuteutioii,  in  which  au  aiseptic  blood-clot  ta.k(^  the 
jilavc  of  »  Hcub. 

Hhock  is  II  sudden  depi'essiou  of  the  nervous  system  and  vital  force, 
oaofMHl  hyiiijiuy  or  emotion.  It  is  a  fi-etjuent  coiuplicatioimf  woiiuds 
of  ilie  niHloiiiiniil,  cninial,  aud  tlionicie  cjivStiis,  of  cnuhing  injiirleK 
nf  tlin  linilM,  aiid  18  sometimes  seen  a,fl«r  the  must  trivial  injuries 
II  mny  br  e^iiiiMed  by  [ihyHical  couditionis  or  by  luent^U  emotion,  either 
iadcpeiiik-iitly  of  the  oUn'r.  It  VsirieS  in  dfglee  iVuni  a  scarci-ly  per- 
(flptlliU-  fonii  with  siiyhl  pallor  or  neiisatiou  of  uausea,  to  ime  of  the 
nHKt  profuuiid  depre^isioii.  ending  in  death,  i 

iWAotoSfj-^TIu-  pntholdfjy  is  imt  well  iindersIoiNl.  but  the  nervous 
irysteiD  U  chiefly  art'eeted.  Accoi-dinj^  to  Kischer.  it  iss  due  to  a  retlex 
pantlysia  of  the  vnwiilur  8yst*!n  thnnigh  ttii"  vasomotor  nerves,  as 
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a  ri'i'iult  iif  wlik-li  tlic  grcatt'r  part  iiT  the  blnod  acciiniulates  iu  the 
Hbduiiiiiiiil  I1I001I- vessels,  with  iiiiirmiiL  of  the  hearl.,  brstiii.  skin,  and 
othoi-  otpuis.  This  would  t-xplain  the  pn]«^\  (.■old  iskiu,  the  weak,  rigid 
III iiHcl<'.s,  Ihe  siiiiill.  un^giihu-  imlsc,  ami  (lie  imiiisen  mid  \oniitiiip^alI 
&yukpli.)iii»  uf  ail  iiisiiflidiMit  blood-supply  tu  the  orguuN  nieiitioiied. 
Others  regard  the  phenoiuetion  as  a  reflex  inhibition  afTeding  all  the 
futiction.s  ijf  the  in-ivnii^i  tij^teui,  nut  limited  lt»  the  VaSciilur  ?>>leia  ; 
tn  11  njnIt'CLihvr  dislurliaiife  of  certaiu  imrtioiis  of  llie  bniiti  ;  lo  au 
irritation  of  the  cervical  ci»nl,  imedulla,  and  the  neighboring  ceiitrsil 
stiiirt urea  ;  or  tir  !i  powerful  iiTiL-Ltiuii  acting  dii-cctly  ii|h)ii  tlie  con! 
or  iudii^i'tl.v  thnjiigL  a.  iieiipherUil  sensitive  uervt*,  IVW-mttrteni  e:^- 
a.iniiiatJOTi  shows  tlie  right  sid«  of  the  lieart  and  great  venous  IruiitcH 
distended  with  bloDd.  .Sniueiinie-s  the  heart  is  tnipty.  The  esperi* 
nicnts  of  lI(Mlgc  render  it  highly  probahle  that  certiiin  physical 
ehaoges would  ix^  round  in  the  ucrve  ceidres,  as  the  cells  in  Mie  t^pinul 
ganglia  of  frogy  and  eat*  if  8iil>ieote<l  to  eleetrit-  stiniulatiun  for  wv- 
ei"al  hours,  and  of  sparrows  and  In'es  after  n  hard  day's  work,  have 
iK-en  found  on  micniseopie  exantiuation  to  have  undergone  a  iiiarkitl 
change,  tlie  nnclenfi  being  siiialler  and  jiigged  or  irregular  in  outline 
iustead  of  being  i^niootb,  and  the  prolopliisni  doe&  mot  stain  so  well  iis 
when  iiL  n  normal  cuiidilion. 

Vaiimx. — Compound  ooniminuted  fractures,  crushing  injuries  of 
tbe  eztreiuities,  penetrating  wouuds  of  tJie  viiicera,  severe  beitior- 
rhage,  injuries  to  the  t^'Sticle,  blows  on  the  iieek  over  the  jmeniuo- 
gaslrie  nerve  or  la.rynx,  or  over  the  head,  or  in  Itie  epigastrium  4»ver 
the  solar  plexus,  severe  or  extensive  burnsi,  and  lightning-stroke  are 
eomnH>n  causes  of  shock.  It  is  seen  as  a  i-esult  of  Hurgitai!  o|>era- 
linnH,  Buch  its  lapping  the  c\it»\,  or  ubilonien,  opemlions  on  the 
nbdoiuinal  viscera,  or  sometiaies  even  trivial  operations,  jus  the  oi»gii- 
ingof  a  felon.  Theix;  is  no  doubt  tliat  Uiental  emotionH — extremes  of 
joy,  fear,  or  sorrow — cvia«e  slK>ck,  whirli  naay  tven  n-.'iuU  in  duuth. 
Age  jilTeets  shuek,  either  exd-eme  of  life  beiug  imn'i'  susecplibJe  to  it. 
As  to  Hex,  women  are  leta  liable  to  it  than  men.  Those  of  plileguiatiti 
tcmptrrament  stand  shoc^k  better  than  those  of  sanguine  Hnd  mobile 
teinjH;ranient. 

Sf/iuptimin. — The  symptouia  of  shoek  are  those  of  general  depres- 
sion or  nillapse.  The  surface  is  pule  and  eool,  aud  may  be  covered 
by  »  clamuiy  sweat.  The  pulse  is  leeble,  rapid,  snid  may  be  irregu- 
lar )  the  re.spimtioii  iKHlnillow.  rapid,  irregular,  aiul  nr.iy  be  hi^hing  ; 
the  tfinifcenit ure  issubuuruial :  the  faee  is  altered  in  expression,  ap- 
peiiring  pinched,  with  sunken  eytw,  Honietiiinn  dilated  pupils,  pale 
lips,  and  u  stckly  wliiLe  hue  of  the  hkiii.  Fuiietiotnd  iielivity  is  gen- 
erally diniiiiifihed,  the  eyelids  drtn^p,  the  tougue  is  paralyzed,  thii 
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knt-ra  givo  wiiy,  mid  the  spliiiictprB  relax.  The  normal  ac^cretions 
tuay  twt  alturcd  :  tiiilk  in  the  bii'iL.->l  hius  hpcii  kuowii  after  »  ttcveie 
shock  to  beuumc  poisonous.  The  iiu^iilal  Ciicultics  may  be  more  or 
If^  sliipgisU  nr  a|iatlietic  ;  sDiiirtinu-s  tht'y  are  iimi:Uiinill,y  ariite. 
Su  iiilled  dtlaijtd  ur  avivntkvii  a/itjrk  is  in  uiotvt  irascs  fut  eiubul isiii, 
concealed  heiuorrhiige,  or  eeiitic  iiilectioii. 

R<^elwvTi  froiii  shiii'k  is  tiret  indicated  by  returning  roUir  in  the 
6w*'  and  lipM  uiid  ini|]rnvenu^nt  in  Llio  puhst^f.  orten  Ihen?  is  vt)unl' 
lag.  The  temperalure  rises  bo  the  normal  point  and  there  is  a 
gi*iienil  iiuproveinenl  in  the  nientiil  condition.  Septic  infe<-tiou  or 
tiiXA-inia  irntn  the  iibsorplimi  of  fibrin  feriiiL'iil  uuiy  c-iiuf*  etewBive 
nw^ion,  wirh  rise  of  teiuijemttire  atwjve  the  normal,  mental  excile- 
luetil.  mill  iK-liriiim.  In  some  rnscs  reac-tiou  fails  to  Dtke  place  and 
the  |>atient  die-s  in  eoiua. 

/>Mi^w(«M.^Siioek  must  l*e  dif^linguishiMl  from  h^iniyfrtmi/*;  wliich 
it  often  ]u?roiu[>anics  or  causes,  from  chiwh^mim,  from/rit  *ir  oUier  «■«*- 
bUimn,  from  »^riyw.  and  from  Jifpiic poisttninf/. 

In  hririorrtiiiffr  there  are  great  rt-stlessncss.  thirst,  dyspiiaai,  with 
WSbing  respiRiIiou  and  pt.'rha.ps  iittai-ks  nf  syncope-  Th*}  mind  is 
elenr  and  the  hiemoglobin  is  diminished.  Conciuanon  closely  resem- 
W«s  shock,  often  eoexistiufi:  witli  it,  and  it  is  sometimes  impossible  to 
dititinjnii^h  lK■t^ve1^n  them.  In  rdnrwtKion  iherc  18  insensibility  atid 
th«  pnl^  in  slow  uud  fall.  The  symptoms  of  fut  fmifoliam  occur  flt  a 
later  pnriiHl  Uian  those  of  shock,  from  twenty-four  to  forty-eight  boors 
after  an  injury.  The  fiice  is  first  pale,  then  cyanotic ;  the  patient  is 
ctxi'ited  aud  an\iotis  ;  the  heart's  action  is  iiipidand  irif^olar  ;  thei*e 
in  gi-«it  dyspricBii,  with  rapid  respiration,  sometimes  fifty  or  sixty 
lo  tli«  minute;  occaHlonaily  foam  or  blood  is.  I'Oiighed  up.  and  fat 
^obales  may  be  found  in  the  urine.  In  sifncupe  there  is  at  first 
iwanm.  with  perhaps  dizziness  and  ringiufj  in  the  eai-s,  followed  by 
partiitl  uDconsciousiness  of  sliort  duration,  t^piic  pi/iMmiit^  may  be 
litetingiiishi'd  from  slioek  by  the  fai't  that  llie  .•symptoms  ewme  on  sev- 
•m»l  hoiir>t  after  the  n-ccipt  of  an  injnry.  There  must  be  time  for  the 
furoiuliuu  of  th«  loxio.  According;  lo  Dennis,  shock  occurs  withia 
ihreo  hours  fat  erulvoiism  viihln  thrco  daya,  and  s«pti«  embolism 
within  three  woeks  after  injury, 

TVoffKiwiM,  — ^"Shoek  may  result  in  death  in  a  few  seconds,  or  the 
patient  may  die  at  the  end  of  oive  or  two  days.  Inability  to  swallow, 
iiwen-'.it>iliiy  of  the  eoiijuiictiva,  ]tersistent  vomiting,  or  n-laxation 
of  the  ^phill^lel■N  indicates  nn  uidUvorable  prognosis.  A  rectal  tem- 
IM*riiJure  of  !Mi°  F.  is  a  corilniiiidi&ition  to  any  surgicJiL  operation. 
Tli«  ]in^iiiK<is  is  miHlilicd  by  the  iiiitnre  of  the  injury,  whether  a 
vluU  part  is  affected,  as,  the  brain,  or  serion-s  injury  to  the  abdominal 
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Tiscera  op  pxiremitics,  which  entails  a  coutinued  soorce  of  irritaiiw" 
and  (lejiressioii, 

Treatmfnt, — Tliis  may  be  prophijlarlic  or  curatinf.  In  surgical  ope- 
rations  rnn«lt  can  Ur  done  tn  prevent  sliock  by  encouraging  the  patieut, 
by  Kii'iiifr  Hint  tlio  bpi^'nitjiig  room  is  u'arm,  that  tli*(  aiiipsthvtit-  is  not 
juislwtl  t<K»  far,  thfit  tlie  operation  Ls  not  nndiily  prolonged,  tliat  deli- 
caic  virtcera  are  handled  carefuUj  and  not  unnecessarily,  and  Iienior- 
rhage  prcvenldl  as  far  as  possible,  A  Lypodermatic  injeetiou  of  nior- 
pliineand  strychnincjnst  lM>foreth9  operation,  era  foil  done  of  (pii  nine 
two  boiirfi  iK'fore  the  ujieration,  have  been  Ufied  to  pi'event  slnx-k. 

Curaiicr. — fieneral  stjinulalion  is  indicated.  Place  tlie  patient  in 
a  recnnibent  position,  if  not  aiready  fwi,  witli  the  bead  lowerwl. 
Apply  heat  to  the  Biirlaee  by  means  of  liot-water  liags  or  liottles  and 
warm  blauketR,  and  give  alcohol,  aromatic  spirits  of  ammonia,  or 
stryehaine.  When  caused  or  awnmpanied  by  hemorrhage,  give  in- 
traveiioua  infutsiou  of  physiological  «alt  solulioii,  oucdrachu)  to  th« 
pint,  at  a  temperaiure  of  llO'  to  112'  F,  C43.3'  to  44,6'  C).  The 
qimntity  of  the  solution  should  at  li'ast  etjusU  the  amount  of  blooil 
lost.  H  may  Iw!  usfd  in  iiLSfH  where  uo  blotwl  hius  been  lost,  as  it 
acts,  proUibly,  by  filling  the  empty  blood-vessels  and  heart,  thereby 
gtimnlating  tho  latter  lo  laore  vigowms  action.  The  quantjty  us*'d 
varies  from  one  pint  to  two  or  three  qiuirts.  It  may  also  be  given 
by  hypo<Iermoely8i8  (sulcu  tan  eons  injection)  or  by  the  rectum. 

FAT  EMBOLISM. 

Fat  embolism  is  the  pluggiug  of  small  blood-vessels  by  minDte' 
drops  of  fat  vhicb  havi-  entered  the  circuJatiou  aa  a  result  of  iiuury  or 
iliseaBC, 

Patholwfij. — Fat  embolism  is  met  with  most  fn^quentlj  in  the  lungs 
1)8  a  iTMilt  of  eommiiiuteU  or  niiilEiide  fnietures  or  afltT  the  crushing 
of  Boft  tist^uee^  cotilajniiig  much  fat.  It  uiiiy  also  ocear  after  surgical 
operations,  ruplure  oC  a  fiitly  liver,  or  suppurative  osteuaiyelitis. 
Aeeoriling  to  I'ark,  it  was  found  in  t*'n  per  eeul.  of  a  series  of  two 
hnnilred  and  si^ty  nuscc  linn  cons  dead  bodit-H.  It  seldom  occurs  in 
diildivii,  betausc  of  Ihc  fiuiall  aJuoUnt  of  fat  contained  ili  their  bones, 
Fat  may  enter  the  cirenlation  tbiougli  the  thoracic  duct,  but  proba- 
bly seldom  pnnluees  twuble  in  this  way.  It  is  tisually  taken  up  by 
the  systemic  v«-ins  and  jiroduetst  emboli  i  n  the  lungs — the  fii-wt  set  of 
capillaries  with  whieb  it  meets.  Here  it  acts  meehiinically  by  plug- 
ging the  capillaries  and  may  ev<'a  cause  rupture  with  heiiiorrhagi'. 
If  the  globules  of  fat  iih.-w  tUrongh  tlie  lungs  they  enter  the  general 
etrcotatton  and  may  produce  embolism  in  the  brain,  i^piual  curd, 
kidneys,  «r  liver. 
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Sj/mptonu. — From  twonty-fonr  to  seventy-two  hoars  after  injury, 
during  which  the  patient  may  have  been  doing  well,  he  becomes 
excited,  the  face  pale  and  anxioiiH,  later  cyanosed,  with  contracted 
pupils,  and  there  is  great  dyspnoea,  sometimes  with  cough  and  expec- 
toration of  foamy  mucus,  possibly  tinged  with  blood.  Bespirations 
may  lie  fifty  or  sixty  to  the  minute  ;  the  pulse  is  rapid,  but  the  tem- 
perature may  not  be  disturbed ;  delirium,  somnolence,  and,  finally, 
coma  ensue,  ending  in  death,  probably  due  to  the  lodgement  of  the 
emboli  in  the  brain. 

Diagnosis. — Fat  embolism  must  be  distinguished  ftom  shock,  the 
ffferts  of  aiUFsthetirs,  acute  congestion  of  the  Inug,  and  cerebral  hemor- 
rhage. Shock  may  be  excluded,  as  it  comes  on  at  an  earlier  period — 
with  the  receipt  of  the  injury.  From  the  effects  of  ether,  which  may 
produce  congestion  of  the  lungs  and  kidneys,  it  is  with  difficulty  dis- 
tinguished and  the  two  conditions  may  occur  together.  The  discovery 
of  fat  globules  in  the  urine  is  pathognomonic,  but  care  should  be 
taken  to  exclude  the  possibility  of  fat  which  may  have  been  used  on 
a  catheter.  The  symptoms  of  cerebral  hemorrhage  are  similar  to  those 
of  fat  emb4>lisni  of  the  arteries  of  the  brain  ;  the  latter,  however,  is 
preceded  by  dyspnoea  and  other  evidence  of  interference  with  the 
pulmonary'  cipculation. 

Progitosis. — The  prognosis  depends  on  the  amount  of  fat  which  has 
entered  the  circulation,  the  possibility  of  its  coutinued  entrance,  and 
the  strength  of  heart  necessary'  to  force  the  emboli  through  the  pul- 
monary circulation.  M'hen  death  occurs  it  is  usually  within  from 
eighteen  to  forty-eight  hours.  In  some  cases  serious  trouble  may 
follow  at  a  later  date  from  interference  with  the  circulation  ia  the 
brain  or  spinal  conl,  which  may  cause  paralysis. 

Treatment. — Stimulate  the  heart  by  means  of  alcohol,  str>'chnine, 
or  digitalis.  Park  advises  inhalations  of  oxygen  for  the  purpose  of 
oxidizing  the  fat  in  the  Inngs  and  to  prevent  asphyxiation.  As  pre- 
ventive measures  the  partswhich  have  been  crushed  or  broken  should 
be  handled  gently  and  inimobilizeil,  in  order  to  prevent  as  far  as  pos- 
sible the  breaking  up  of  the  fatty  tissues.  Provision  should  also  be 
maile  for  drainage. 


CHAPTER   III. 

EFFECTS  OF  EXTREJIE8  OF  TEMPERATURE  AND  OF 
ELECTRICITY. 

BUKNS  AND  SCALDS. 

A  bum  is  an  injury  of  the  tissues  caused  by  contact  with  dry  heat. 
while  ii  scaid  is  an  injury  resulting  from  contact  with  hot  or  boiling 
liquids  or  ste:mi.  Certain  chemical  agents,  as  stroug  acids  aud  alka- 
lies, produce  injuries  which  may  be  classed  under  either  head. 

C/asMiJicaiuni. — According  to  Morton,  burns  are  divided  as  fol- 
lows: liunm  of  the  firnl  degree,  in  which  there  is  redness  of  the  skin, 
perhaps  with  hypera'iuia  and  swelling,  but  without  vesication.  Buma 
of  the  second  degree,  in  which  there  its  an  exudate  of  serum  which  raises 
the  cuticle  from  the  cutis,  forming  vesicles  or  boUie.  Bumtt  of  the 
third  degree,  which  include  all  thust;  which  alFect  the  deei»er  tissues, 
from  destruction  of  the  true  skin  to  that  of  the  cellular  tissue, 
muscles,  and  bone. 

Patholtufi/. — Burns  and  scalds  are  commonly  caused  by  setting  the 
clothes  on  tire,  by  coming  in  coutiM^t  with  a  red-hot  stove,  molten 
metal,  boiling  water  or  steam,  a  conductor,  as  wire  charged  with  elec- 
tricity, lightning -stroke,  concentrate<l  acids  and  alkalies,  and  explo- 
sions of  gunpowder  or  iutlanimabic  gases.  Sunburn  may  also  be 
named.  The  past-uiorteni  appcanmces  are  not  chanicteristic,  but 
<*rtain  theories  have  been  advanccii  in  explanation  of  the  rapidly 
fatal  shock,  unmely  :  (1)  The  destruction  of  the  red  blood-corpus- 
cles, leading  to  the  desdh  of  the  white  vorpnsi'les  from  the  excessive 
amount  of  hieinoglobin.  This  caus(;s  an  excess  of  librin  ferment, 
which  pi-oduccs  coagulation  of  the  blood  in  the  vessels.  The  basis 
of  this  theory  is  the  finding  of  nccr-otic  areas  and  an  excess  of  hiemo- 
globiii  in  the  kidneys,  with  the  syniptonis  of  anuria  so  often  observed 
in  these  cases.  (2)  Overheating  of  the  blood,  ciiusing  paralysis  of 
the  heart.  ('<ii  Excessive  irritation  of  the  nervuiis  system,  with  re- 
sulting reflex  diminution  of  its  vitM'ular  tone.  (4  i  Pntsoning  from 
ptomaines  pnxlueed  by  the  burning  of  the  tissues.  It  is  said  that 
hydnicyanic  iu-id  is  formed  by  the  action  of  heat  upon  substjinc^'S  in 
the  skin.  (Edema  of  the  glottis  niuy  result  from  scalds  of  the  nuinth 
or  the  inhalation  of  steam. 

.Sj/mplomH. — The  symptoms  depend  on  the  situation  of  the  burn,  ita 
2fl 
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degTM,  ftnd  tlie  extent  or  siirfure  involred.     Pain  is  often  ^roat^st  in 
snp^rfldiil  biirii<;  of  sniiill  ariM.  wliilc^  it.  may  lie  (■uiuplftely  absent  in 
the  wtirst  i-jim^s.     In  iiee|i  Imriis.  m"  tliuse  covtM'injj  ii  huge  !iT"en,  even 
if  siiiifrtlciiil.  HltiK'k  is  luaikeil,  ifiirst  iii-oiionijced,  ttie  piilw  nijiiil  and 
thready,  the  teHiperaliu'e-subiJoriiial.  the  ifspimtitiii  hLrriwI,  the  skin 
|cii1)l  aiirl  eliiiniiiy,  iiiiil  (^reat  pmstrsilinn  exists.     Kigorti,  cniiiiitK.  anil, 
iu  I'hLldi^ii,  (*niL\  ulst<tii»  may  (Kc-iir.     The  iniii)!  itt  nMuilly  rleiir,  bill 
[in  fatal  i-ases  delirium  rnuies  ou,  followed  liy  death  in  voriia.    Should 
flhi-  patient  Biirvive  th^  lii'st  Iweiity-fouror-ftTty-eiyht  houtfj,  symp- 
loiiiHdiie  to  iriChiiiuiiatiiiii  or  thfi  abfiorptioii  of  deeotiipoSHl  prodiiolB 
ari^.     Congestion  or  iitSaiiiumtioEi  of  the  brain,  liiiig^,  kidneys,  or 
iJntestiiie.s  may  supervene;  iitliuniiuiiriaiflaeoiiimon  symptom.    After 
titp  »e<iind  wet-k  septic  t-rmditionsi  may  aiiw,  and  pyffnii;v,  tetanus, 
liiiiyloid  changes,  or  hemoniiiige  may  eai-ry  the  patient  off.     Gsuilric 
i4>T  duodenal  ulcer  is  a  carious  complication  which  occasionally  occitr». 
[AccordinfT  to  MouUin,  dntnlcnal  \\^cer  was  found  in  sixteen  out  of 
'»iie  btiiidi^i  and  twoidy-five  cat^a     It  wcurs  as  early  us  the  fourth 
day.  but  is  most  fr<'<ineiit   in  the  Ke<roiid  and  third  werks.     It  is  not 
<^»HiMH:t*<l  with  Bniuuer's  gliinds,  and  is  probably  due  to  the  action 
of  the  gastric  juice  on  a  mm-oiis  membrane  which  hiis  been  deprived 
lof  ita  circulation  by  embf>li(sni.     Dairnlenid  ulcer  inuy^ive  no  fyinp- 
Itiuus;  nr  there  may  lie  diurrbcea,  vomiting  of  blood,  with  pain  and 
•  tvadvnicss  in  the  epigastrinm.  ors^udden  peritonitis  from  perforation. 
,\»  sciineljn  of  burns,  the  patient  may  lie  alflicled  with  cicalrii'es, 
caiisiuK  (.Teat  deformity,  or  annoyauee  by  ulceration,  or  the  develop- 
ment of  epithelioma  in  the  acars. 

I^rHfrmuniH. — This  dejwnds  on  the  age  and  health  of  the  patient  and 

lou  the  deynti  and  the  ari'u  of  surface  affipcted.     JInrn.s  of  llie  thirtl 

[4egre«,  even  of  limited  ext«nt.  <K.'curring  on  the  thorax  or  abdomen 

>r  ftther  important  regions,  are  apt  to  prove  fatal,     Bnrns  of  the  first 

ld«^>e  invoh  ing  one-thii"d  of  the  sarfai*  are  iiMially  futal,  death 

Itiiig  witliiu  twenty-four  hours  from  shock.     Later  death  may 

lit  fi-oni  !*epticieJuiii,  secondary  heiuorrhaee,  or  peritonitis  from 

perfoniting  ulcer  of  the  duodenum. 

TriitUu'nf. — The   treatment  i.s  i-ou«lilufitnnif  and  toniS.     In  severe 

cwmt  ihe  mo.s1,  urgent  indiaition  w  the  tieatmcnt  ul'  shock,     ^timu- 

lat*  with  ammonia,  alcohol,  or  strycliuioe,  and  the  application  of  heat 

t«>  tho  Niirfiici'.     (»pinni  may  In?  neoeasary,     Intruvenoofi  infusion  of 

[«iill  Milntioii  is  of  great -service, 

Looal  TrratmnU. — lu  bnrns  of  the  first  or  second  degit*  involv- 
llg  a  xniall  area.  iii])ply  giiu/e  fiaturatfid  with  Kolatioii  of  biciirlioniile 
of  sodium.     If  ukei-ail ion  follow,  use  antiseptic  di'«-«.singK  witli  oiiit- 
it  of  oxide  of  rinc,  curboUc  acid,  or  iodoform.     Carrou  oil  may 
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be  used  for  bnrns  of  tlit'  first  ilegrw;  of  limited  extent.  It  is  some- 
titucs  Di^cosairj'toatiU'Stlittize  the  patient  in  ordt^rto  dress  (be  iDJuiy, 
Where  a  large  portion  of  the  sarfaw  is  involved  tie  continuous  water 
bath  is  tiie  bestiiiid  niostroinfortable  IwiU  ti'eatnient.  Th*  jijiit,  if  n 
limb,  or  the  entire  bucly  np  Ut  the  neck,  may  be  ki-pl  iniiuei-soil  in  a 
bath  of  too*  F.  f38-8°  C")  for  an  indefinite  period.  lEdema  of  the 
glottis  reqnires  searification  of  the  epiglottis  or  tm-heotouiy. 

Sfars  refiullingfnim  bnrns  may  require  plastictiperations  for  their 
relief.  They  may  often  lie  preyented  by  skin-grafting  the  ulcere 
daring  the  beating  process. 


FROST-BITE. 

The  effectft  a.re  Biniilar  when  either  extreme  of  temperature  is 
applied  to  the  tiftsues  of  the  body,  but  in  (he  ca-se  of  '-okl  they  come 
ou  more  slowly  and  are  aceunipanied  by  less  piiin  than  in  bnrns, 
Paimenler  divides  tVosIbiles  into  three  degrees,  corre-sjumding  U> 
the  classifica-tion  of  burns  and  sralds. — frost-bites  of  the  firM  degre»% 
with  simple  redness  or  erythema  ;  "f  the  s'Twid  degree,  with  vesiea- 
tion  J  and  of  the  Ifiird  degife,  with  mure  or  leas  destruction  r)f  [he 
deeper  tissues.  Ciiifhlum  and  pernio  are  names  given  to  the  6r«t 
degree  of  frost-bite,  ewi)efia]]y  after  it  bits  ocmirred  several  times. 

l'iil>nil'if/4/. — Extreme  coM  tirst  stimnlatcs  and  then  ftrresta  the 
circulation.  Tliis  is  followed  by  the  escape  of  senmi  and  corpuscles 
from  the  vessels,  with  swelling.  If  the  exudation  of  serum  is  suffi- 
cient, the  cuticle  may  be  wepurated  from  the  cutis  and  blisters  or 
blel»s  are  formed,  hi  ttie  severest  IVost-biles  or  freezing,  arrest  of 
the  ciwulation  extends  to  Ilic  deeper  stniotures^  and  thrombi  form 
in  the  veins ;  the  part  Ix'coTiie.'*  sinjpslbetie.  blue  in  eobir,  then  while 
and  liard  like  marble,  and  gangrene  is  iipt  to  follow.  The  part.s  most 
fretitienlly  affected  ai-e  the  ears,  uo&e,  tiugcits  aud  to^  or  the  entire 
foot,  hand,  or*rtrei»ity. 

Stjmprinng.^-T]w  .-(yriiptonis  may  be  locatl  or  omslitnlional. 

I/nfat  HifmpUima. — Then'  are  firsi  iiumbtiess  iifiA  iimil'uuj  awX  finally 
Jmavf  neoM^irm  in  the  part  affctted.  which  changes  from  red  to  trAite 
and  is  fi/J  to  the  touch.  Wben  reaction  takes  place,  I  he  partw  become 
swollen  atid  icd,  with  ii  burning  pain  ;  or,  if  hi»pelessly  injiireil,  they 
nhrivel  np  and  contmct.  In  chiihUtia  there  are  iVr-AiMp  and  burning, 
which  may  last  for  several  days,  followed  l»y  <U«t|namatTon  of  the 
cnticli'.  If  gangrene  occur,  it  will  be  found  on  reaction  that  the 
local  circulation  does  not  ifturii.  tlie  part  remains  cold  and  pulsele«K, 
with  comjilete  lo,-*  of  sensation  ;  in  a  few  days  or  a  week  the  ftkin 
clituigi«  to  u  bluish  color,  wliicli  iK^'omes  darker,  the  parts  Hhriv'el, 
ttlid  a  line  of  deniareatiou  foruis. 
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Ofruiiiutiottal  Effnin. — These  are  at  first  sttmHlathip,  the  fi>w»  jinii 

^luency  n/  Ilie  liwirl's  iirtioti  Ikmii^  incrfas^d.     This  is  foll(iw<>il  by 

'a  f^oeriil  filling  til'  iHstninfint,   luiwisincss,   niiriilmess,  druwisiiK'-sM, 

with  nil   almi»st  irresistible  desire  to  Bleep,   whicli.    if  yieldfnl  in, 

results  ill  dentil  I'roui  congestion  of  the  viscera.    Sudden  chill  is  said 

tit  |in»ihiiH'  (le:ith  hy  eepebnil  stiiieniiii,  prnlnng^d  exposure  by  cere- 

Efcnd  cdiigcHtioiL,   wliile  snddeii   i-eactioii  from  exposure  to  warmth 

'pnnliHM-s,  death  by  embolisiii, 

Trrnimeat.—1\ic  objeft  is  gnuliially  to  rfstore  the  circulAtioii  to 

the  purls  u-ithout  producing  too  sudden  reiu-tion,  which  woiiUl  lie 

followed  by  iitt^umiual ion.      It  \s  cnstoiiiary  in  cold  countries.  wLou 

be  iiosB  (ir  ears  are  threatened  with  frost-bite,  or  even  after  its  oecur- 

[ti'Hce,  t*i  rub  the  part  vigorously  with  stiow.     Place  the  ]>»tieiit  in  a 

cool  rnoni  iUkd  mb  tlio  parts  gently  with  ice  or  snow  until  eirenliitiotl 

nftnnis.     Nothing  warm  must  eome  near  the  ft-ozen  pait.     After  ns 

artioo  continue  ruljbinjj.  expose  t\»-  piuls  to  the  air  for  a  whih-.  mid 

apply  a  dressing'  of  rottoii.     The  limb  .shoiilJ  be  kept  eleviited,  and 

Itheair  of  th«  room  very  gRidually  and  ciuiliously  warmed.     In  vkiU 

'KaiR,  which  soDietimeii  itecoiues  ehiHtnie,  the  eirculation  being  feeble 

nml  Hlu;r^i!sli.  stiinuhiting  applit'Htioiisnm  indieiited.  iu^uleohul,  liiie- 

Inreiif  indiiie^  or  soap  liniment.     The  tnmlf  form  should  1*  Ircated 

>y  gentle  friction  with  siinw  or  the  iip]>lieution  of  ire-water.     If  the 

Uvl  ItHwme  wild,  do  not  warm  by  Uie  lire,  but  bathe  llieui  in  cold 

rater  and  nib  dry  with  a  towel. 

f_itJiiitituiioimt  IrrntiiKttl  is  L-oiiduct«d  on  the  fiiime  principle,  the 

iticiit  being  pliieed  iu  a  eool  room  and  the  body  sponged  or  bathed 

with  <'iiM  wati-r,  whieh  mity  he  gradually  raised  in  temperature  from 

W>*  to  O*.)"  F.     Give  Htimiihuits  rauliously,  preferably  ia  cold  water 

Iby  the  month,  or  sulH-utaneously. 


EFFECTS  OF  ELECTRICITY. 

Injuries   from   electricity  may   result    from   linhlninff-»lrtiiiF.   from 

iiiitJU't  with  the  conductors  of  eU;ctrical  nppni-atns  or  from  exjiosni*, 

lund4T«'ertuin  conditions,  to  the  Roentgen  my.     I^ightnin^^-stroki'  may 

[iw  din-fi,  iw  when  the  current  piissi'S  directly  through  the  body;  or 

\itutireti.  when  it  »4trikes  a  neighboring  body,  causing  slua'k  to  the 

{lerHoii  standing  Eiear.     The  effects  of  niitural  and  artifit^ial  elei-tricity 

\urc  the  Rauie.  uiiil  dejHjud,  ])rubably.  on  the  Strength  of  the  cnrrent. 

^- Symptomii. — A    stroke   of    lightning   may    pr<>iiui'&   intttantuiieouB 

with  or  without  visible  lai-emtion  of  the  bo*ly.     Fnicluics 

pfinn  jinrltal  or  complete  iivulsion  of  the  estiinnilies  have  In^ii  prn- 

duetil.     In  U(Mi  fiitul  i-a'^c.-'  tihocli:  is  a  prouiiin-nt  esym|iloui,  and  rift'»»- 

|«riounu«a  nr  coumi,  lasting  from  :i  few  hours  to  scveml  days,    may 
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result.  On  retnm  of  consciousness  paralysis  may  appear,  as  arnes- 
tliesia,  hemiplegia,  or  loss  of  vision.  This  may  be  the  result  of  hem- 
orrhage in  the  brain  or  spin»l  cord  and  is  sometimes  pemianenL 
Peculiar  marks  are  sometimes  left  on  the  body,  probably  due  to  elec- 
trolysis, with  deposit  in  the  skin  of  the  coloring  matter  of  the  blood 
Severe  burns  occur  and  may  be  long  in  healing. 

Roenigen-Ray  Bitrrut  or  Dermatitut. — ^The  macroscopical  appear- 
ances of  an  injury  from  the  Roentgen  ray  are  in  no  wise  different 
from  those  of  a  burn  or  scald,  and  may  be  of  any  one  of  the  three 
degrees  of  burn.  Tlie  first  symptomtt  api)ear  from  the  second  to  the 
fourth  day  as  redness  and  swelling  of  the  skin,  followed  by  vemcation, 
peeling  of  the  cuticle,  and  in  severe  cases  also  of  the  cutis  and  sub- 
cutaneous connective  tissue.  There  is  little  or  no  pain  connected 
with  this  ulceration.  Such  a  case  occurred  in  the  writer's  practice, 
in  which  an  ulcer  four  by  six  inches  formed  on  the  abdomen,  destroyed 
all  the  tissues  down  to  the  muscles,  and  required  over  a  year  to  heal. 

Treatment. — The  treatment  of  shock  from  lightning-stroke,  or  elec- 
tricity in  any  fitriii,  should  be  on  general  principles.  Give  stim- 
ulants, as  strychnine,  ammonia,  or  alcohol,  and  morphine  for  the 
relief  of  pain.  Ulcers  should  l)e  treated  aseptically  and  care  taken 
to  prevent  infection. 


CHAl'TKR    IV. 

OI'KUATIVE  SUWiKRY. 

A  Mursfical  npera/itm.  broiwlly  defiued,  iiieiins  uriy  work  witb  the 
IiiukI.  w-iih  nr  wtihmit  infttnirneiit-s.  fur  the  luirpnse  nl'  ri-lipviiig  a 
(KLtivtitof  injury  op  tlisense.  lly  cuuiiirui  cuhsl'hI.  tui«'i*\iT.  llip  wnrd 
operaiioa  U  tiitiiatly  iiiiili'i'slood  to  nu>aii  iiitt'i'f(?n>iK-o  wliich  involves 
tbr  luu-  iif  itistriiiueutA.  C!^pe<?inlly  Ihe  kiuff.. 


Ar^EHHIS  ANIJ  ANTISEPSIS. 

Thtt*e  words,  often  <MToiieoU»Iy  u.-*e(i  jia  syiionyiiiolis,  have  iitM>at 
I  tho  snme  diffepf  nee  iu  signirtcanoe  as  the  prt'voiitinii  stml  Iht^  i!Uit'  of 
pulr(<r:ictiuii  or  iiirt*(Tiiou. 

All  mtrjifi4'  operation  is  tine  perforrnt-il  through  iiiiiiifL-ctcd  lisKuta, 

fin  which  the  tastruniful?*,  f^iltiiri'-s,  und  dro^'iinj^i^  arf.  sttMJlo  ;iuil  the 

nkiri  *»ver  Ilie  rff^inri  to  lie  ojifniled   mi  liiw  In-*-!!  ilisinfHCl^sl.     It  is 

tnir  thiil  nntisi'plieK  are  ueedliil  iu  preparing  I'nr  an  siseptic  opera- 

[lioti,  but  afl«r  (bimjuph  prepamtioii  otily  stcrik  or  aseptic  urticles 

Ibtp  tistti  Hiid  thfrp  is  iio  fnrtlur  necessity  for  antisepties.     An  aati- 

.frptif  oiM'nilioii  is  one  in  wliich  antiKepllcs  or  gerniicidew  iu  the  furui 

[of  Kprsy  or  Ritlntion  ni-e  employed  during  the  opiTiitifin,  on  acconut 

'of  the  liaaiiej*  being  already  iiifi-rtiid.     In  the  oii«  «»«e.  nju^pjiw.  the 

olyii-:!  is  li>  prevent  or  keep  out  iiifettioii,  while  in  the  other.  tiHliscp- 

:  fM,  tin-  objwt  is  to  destfoy  the  infection  whieh  hiw  nlreiwly  obtiiiri«I 

a  foiillioid.      An  uatctitimtt/  for  l»)«"Iegs  would  l»e  ah  luteptic  operation, 

nhileajwy/wfrfrciVimii/on  ttcamni  itC  nil timijir lit Im  would  l>ean  aiiti-septic 

DiM-nition.     *>ften  the  two  nre  <-orahiiied, — for  exiiiuple.  exiwising  an 

Abscess  ill  file  KkciU  by  an  iv'^ptic  operution,  then  d«fitroying  the 

lufecliun  by  thi*  use  of  aniisepties. 

AniiJtrptirA. — Tin-  followinfl^  aniisepties  or  germicides  are  those 
inioKt  (-oiunionly  iLsed.  Moist  hciil,  of  212°  F.  for  five  uiinuteH  will 
[destroy  the  ^niis  and  spores  of  the  hui-di«st  bacteria.  Of  lutla- 
lioiiH  Rion»ii>r  h'SH  ^'I'niieidal  according  to  Ilieirstrenjj'h  :  biehloride 
of  niereury.  1  to  iD.iHin,  lo  1  to  liHllI ;  curlKilie  acid.  L  lo  40.  to  1  lo'iO; 
Jieroxide  «>f  hydniKeii.  with  c«iual  parts  of  water,  or  La  full  strength; 
foriiiidlri,  1  t"  I'lMK),  (■>  1  to  ."IHI  Iodoform,  whieh  is  liirgcly  used  in 
dn-«(iii](  woonils  atiil  inedit'iitiu}^  di'e.s.siii}^.  while  iiot  u^jrermieide,  is 
iiMcftil  by  inhihilitig  the  yrowlh  of  germs. 
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STEEtLiZATiON  OF  INSTRUMENTS. — All  instruments  nsed  in  an 
operation  must  be  sterilized,  and  the  best  method  is  to  boil  them  for 
ten  minutes  in  a  one  per  cent,  solution  of  crystiilline  carbonate  of 
sodium.  The  sodium  salt  is  to  prevent  rusting.  Knives  and  sharp- 
pointeil  instruments  should  l»e  wrapped  in  cotton  to  protect  the 
edges.  The  instruments  should  be  composed  eutirely  of  metal,  as 
wood  or  rubber  is  damaged  by  boiling.  The  instruments  may  be 
boiled  ill  an  ordinarj'  tin  vessel,  or  in  the  apparatus  of  Schimmel- 
busch,  which  consists  of  a  small  gas  stove  containing  water  in  which 
a  wire  tray  containing  the  instruments  is  ^et.  After  sterilizing  the 
instruments  they  are  placed  in  trays  of  metal,  glass,  or  porcelain  ron- 
tiiining  a  warm  sterile  solution  of  sodium  carbonate  until  used  in  the 
operation.  Rubber  instruments,  a»  Ciitheters  and  bougies,  are  steril- 
ized by  expasiiig  them  to  steam  for  ten  or  fifteen  minutes,  to  formal- 
dehyde viipor,  or  tlu-y  may  !«;  soaked  in  a  three  ix-r  cent,  solution  of 
furniiiHn  and  glycerin  for  twenty-four  hours.  After  the  operation 
the  instruments  should  be  cleansed  by  means  of  soap  and  water  and 
a  brush,  resterilized,  dri«'d,  and  put  away. 

.Sti:rilizatiuv  (IF  LiriATuitKs  and  Siturj-m. — The  materials  in 
common  us<' as  ligatun-s  and  sutures  an?  silk,  silkworm  gut,  catgut, 
kang-aroo  tendon.  Iiorsc-liair,  and  silver  wire. 

Silk  comes  in  diircreiit  sizes,  either  plaited  or  twisted.  It  is  steril- 
ized by  first  winding  it  on  ghtss  sjiools,  or  cutting  it  in  lengths  of 
al«iut  one  yard  each  and  wrai»i»ing  them  separately  in  bits  of  cloth, 
then  boiling  tliern  for  half  an  hour  in  a  solution  of  bichloride,  1  to 
~tt)i).  or  subjecting  them  to  steam  for  an  hour.  Silk  sutures  are  slowly 
absoi'lied,  exccjit  the  knots,  which  may  last  many  months. 

Silkiainii  t/iil.  made  from  the  clirysiilis  {)f  the  silkworm,  comes  in 
bundles  <if  stilV  thn'ads.  It  is  sterilized  by  .subje<'ting  it  to  steam  or 
boiling  water  for  half  an  hour  and  may  also  be  S{)iiked  in  Citrbolic 
solution,  1  to  20.  fur  fifteen  minutes.  Milkworni  gut  is  used  only  for 
sutnn-s.  It  is  unabsorbable.  and  ri'stMiibles  silver  wiiv  in  its  non-irri- 
tating <iualitirs  and  resistance  to  iiilc'-tion. 

i'<ilf/Hl. — Next  to  silk  cat;:ut  is  more  generally  used  for  sutures  and 
ligatures  than  any  other  material.  On  account  of  its  easy  absorba- 
bility it  is  till-  favorite  material  when  buried  sutures  arn  ni*<led.  It 
ruay  I>e  absorl>4*d  ton  soon  or  t>cooine  untii'd  and  secondary  hem- 
orrhage follow.  C.itjiut,  being  coin])iiS4'd  of  the  sulniini'os;i  of  the 
slH>ei>'s  intestine,  is  dinieull  to  sterilize.  Catgut  may  Ik!  prepared  for 
use  by  one  c)f  tin-  following  methods  : 

1.  Wi/HI)'/<  MHl)'j<l. — Soak  the  catgut,  as  purclnwd  in  thr  form  of 
violin-strings,  in  lieii/ine  for  six  days,  oi-  in  Wiiuilib's  (-ther  t'oi'  four 
day.H,  to  remove  the  fat.     If  l>enzine  is  us»«l,  wa.sh  the  catgut  in  pure 
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ether  until  all  traces  of  ben/iiju.-  have  beeo  removed.  "Transfer  the 
catgut  to  fi  ele.in,  wide-moiitlied  bottle  filled,  with  absolute  alcohol, 
and  boil  in  a.  water-bath  for  four  hours,  as  follows :  Place  a  folded 
t*)wel  in  the  bottom  of  an  ordinary  boiler  and  stand  the  bottles  on 
this.  A  toothpick  or  bit  of  wood  should  bt;  put  aloii^^ide  the  stopper 
to  give  vent  to  the  alcohol  vapor  and  prevent  explosion.  The  wat-cr 
iu  the  Iwiler  need  not  l>e  more  tlifiu  three  or  lour  iiiohes  in  depth. 
As  alfji>hol  boils  at  about  170°  F,,  it  is  not  necessary  to  bring  the 
water  to  the  boiling'  point.  The  bottle  should  t>e  sealed  when  cool, 
and  the  catgut  is  kept  in  the  absolute  alcohol."  Another  methwl  i* 
to  boil  the  eiitgnt  iu  alcohid  under  pressure.  This  is  done  by  select- 
ing a  heavy  uietallie  jar,  with  aceurately  Qttiug  top  held  iu  plat-e  by 
a  strong  clamp  and  screw.  The  jar  is  partly  filled  with  absolute  alco- 
hol, the  catgut  put  in  on  spools  or  ijlcein)^  the  top  of  the  jar  securely 
fastened,  and  the  jar  is  then  placed  in  water  so  that  it  is  completely 
o>vered,  and  Iwiled  for  one  hour. 

2.  The  Oiiinol  or  Kroiiiga  Method,— \s  described  by  McBurney, 
tlie  cumol  method  is  as  follows  :  "C'umol  la  an  inflammable  but  unci- 
pti>sive  hydrocarbon  with  a  boiliug  point  of  about  170°  C  "WTaen 
the  cniuo!  fluid  is  brought  to  a  temperature  just  short  of  ita  boiling 
point,  all  spores  introduced  into  it  are  destroyed,  aa  a  higher  tempera- 
ture ii*  reached  than  when  alcohol  ig  used,  and  thei'C  is  no  wo^Iq  of 
eniuol,  as  the  fluid  is  kept  below  its  iMidlng  poiut.  The  catgut  la 
rolled  upon  {fliiss  spools,  and  these  are  put  into  a  glass  beaker.  The 
beaker  stands  in  a  saud-batlt  lieated  with  a  Buusen  burner.  A  layer 
of  cotton  should  iHi  pliiced  at  the  bottom  of  the  beaker,  on  which  the 
catgut  may  rest ;  the  top  of  the  beaker  is  to  be  covered  with  a  piece 
of  cardboard.  Through  a  hole  in  the  centre  of  the  cardboard  a  ther- 
iuomet4'r  passerf.  Heat  is  now  applied  to  tho  sand-bath,  and  the  tem- 
perature of  tho  catg-ut  slowly  raise<i  to  80"  C.  iu  thts  maiuier  idl 
moisture  is  driven  out  of  the  catgut.  This  degree  of  heat  in  main- 
taine^l  for  one  hour.  Cumol  at  a  temperature  of  100°  C.  is  now  added 
t«  the  iHsikcr,  completely  covering  the  calgut.  The  temperature  is 
then  increased  to  1(55°  C,  and  is  kept  at  that  poiut  for  one  hour. 
The  fluid  is  now  poui-ed  ufl'  and  the  catgut  is  allowed  to  dry  in  the 
beaker  on  the  sand-bath  at  a  lempcnLturc  of  lOtC*  C  for  two  hours. 
It  is  then  to  be  transferred  to  sterile  jars  or  test-tubes  until  ueeded  ; 
or  it  may  be  preserved  in  sterile  jilcohol." 

Chromk'izfil  f'alifai. — To  render  the  catgut  less  absorimble  it  may 
Im)  chromieizfd  by  first  w;(sbing  it  in  ether,  to  free  it  from  fat,  then 
Boaking  it  for  twenty-four  hours  in  a  four  iier  ceut.  solution  of  chromic 
acid  in  water.     It  may  then  be  prepared  by  the  cumol  method. 

3.  The  Formaiiii  Jfrf/iw/.— Tillmanus'   method  is  as  follows:  Soak 
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tiio  rnw  catgut  from  twelvi^  to  forty -eiprlit  Iioiu-s,  a^rcording  to  size, 
in  four  per  cent,  r<»riu!iliiii.  Wn^li  oO'  witli  miuiint:  watt'V  for  from 
twelve  to  twenty-four  horn's.  Ili«ii  Iwil  Ilie  witgut  iti  water  fifteen  to 
tweiilj-  minutes,  place  iu  absolute  alcohoJ  for  six  hoars,  and  keep  iii 
uil  of  juniper. 

4,  Boccbmim's  ^VrfAod-^Wrap  the  catgut  in  pnraffiii  paper,  seal 
It  in  nn  I'nvclupt',  put  it  in  n  slerilizijr,  und  exp<»se  it  to  dry  1n>iit  nt 
284°  F.  for  three  bouinaiid  (n  iJfm*  F.  for  fonr  Lours.  The  catgut  is 
kept  in  the  envelope  and  pamfBu  paper  until  ■wanted  for  use. 

Catgut  is.  numtwriHi  tVom  0  to  Xo.  12,  Tvliit'li  is  tlie  coarsest.  Thp 
numbers  most  fretiuenlly  usfd  by  tlie  siirgeciii  mnge  from  0  tu  4,  and 
ocfasiiiually  00,  a  atill  finer  threaii,  may  be  needwl. 

Kangaroo  Tnniun.—'Vhi^  mat^Tiul,  ohtAJned  from  the  tendon  of  the 
trtil  of  the  krtiijiiiroo,  is  popular  as  a  witure  iu  the  operation  for  the 
nulieal  cui-e  of  iiiguiital  hernia.  It  has  an  udvanluge  ovtrr  eatgut  in 
nut  b*Mng  absorbt'd  stj  sdou,  and  thna  j^ivea  mure  time  for  the  union 
of  the  atnictiirefl  which  have  l)een  sewed  together.  It  is  prepared  in 
the  same  manner  that  catgut  it*  prepared, 

Other  absorbable  animal  materials  ii»ed  us  lifratures  are  buckHkiu, 
ox  iiortii,  nerve,  sod  tendon. 

lloiJte-hnir. — Horse-hair  makes  a  very  good  sntuie  for  external 
11.%,  re.w^iiibliiig  silkworm  gut.  It  is  unabtwrbable,  and  i^  prepared 
by  wasliing  with  soap  uud  water,  then  sterilizing  by  steam  under 
pressure  for  one  honr. 

S3ter  wire  is  useil  as  a  suture  chiefly  for  uniting  broken  Imnes,  and 
occasionally  eis  an  e.ilei'n.al  or  subcuticular  sutnre.  It  is  prepared  by 
beating  in  an  alcohol  Ilauie,  or  by  boiling  in  a  one  per  cent,  godinm 
carbonate  ^lution  with  the  instruments. 

8Tt;ftILtiiATiON  OF  I>RJisyt\'ua.^VarionH  materials  have  been 
used  for  surgical  dressings,  inelnding  oakum,  Jute,  woodwool,  iur>as, 
cotton,  and  gaoze.  At  the  present  time  absorbent  cotton  aud  gauze 
are  almost  exclusively  used. 

Absot-ftent  coUon  is  Iwugbt  in  the  fnrni  of  rolls  of  thin  sbeet^  but  it 
flhould  bo  sterilized  before  tLsing  by  placing  it  iu  an  autoclave  and 
heating  it  under  |]re8sure  for  one  hour. 

tidiur,  or  cAccjii ■-(■/(»( /j,  is  prepared  by  taking  a  bolt  of  cheese-cloth, 
rutting  it  into  convenient  lengths,  boiling  it  for  two  or  tlii-ee  horn's  in 
water,  then  rinsing  iu  cold  water  and  soaking  for  twenty-four  hours 
in  a  twenty  per  cent,  solution  of  chlorinated  soda.  Rin»>  in  clear 
water,  dry,  and  f<)ld  away  until  convenient  to  sterilise.  For  sterib 
iiing,  cat  into  lengths  of  from  one  to  two  yiu"dfs,  fold  np  and  piu  iu 
towels,  place  iu  a  steriliwr  [autoclave),  and  submit  to  ten  poands' 
prv&siire  of  live  steam  for  half  an  hour.     8team  is  then  tthut  off  Irom 
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PRRVARATION  OF  THE  OPERATING   R()OM.  ^ 

BteriliTcr,  but  allowed  to  coiitiuuf  without,  preaanre  in  the  jacket 

►r  half  an  hour  in  oitier  to  dry  the  dressing.     This  procp-ss  ran  be 

(]ie;i1f>t.  il'  Ihnn^ht  necessiiiy,  tin  th*"  following  dwy  tfr  [siil)st-qneiitly. 

UickhrUir  f/ntizr  is  made  l)y  (lipping  clean  sterilizcil  giiiize  in  a  1  to 

INI  !johltJr>n  of  Uichloridi',  tht-u  fiqiiLH'ziiig  iia  diy  iiu  possibli;  bofom 

ing.      Twlnfiirm  yauzc  may  be  prepared  by  rubbing  ioilofoini  powder 

inin  the  niesliesof  (lie  sterilized  pviize  ;  or  it  may  I>e  dipi>ed  into  a 

mixtare  of  i<Miofi>rni  prepared  us  follows,  as  recommended  by  Mc- 

Bortwy  ;  Take  half  a  pound  of  iotloformi  powder  and  mix  it  with  four 

(HUkoes  ofglytH-rin,     To  tins  udd  two  litres  of  thiek  Hiia^isud^  and  stir 

^tfiwn  well  together.    To  Ihis  niixturi*  add  two  lilresof  t  to  20  carbolic 

^Keid  solation.     This  quantity  im  sufficient  to  impregnate  thirty  yards 

^■f  gsiiize. 

^P     Thi^  iodoform  gauze  is  sterilized  as  follows :    The  gauze,  cut  Juto 
ittnps  of  suktable  width  and  length,  is  put  into  gluss  ignition  tubes 
^(.thick.  strong  tul>es)  and  the  nioutli»  are  plugged  with  cotton.    These 
PtQbe$  are  put  into  a  wire  basket,  placed  in  the  sterilizer,  and  sub- 
mitted Ut  steain  Bt^rilizatiou  under  pressure  for  half  an  Lour  iu  the 
nuiimer  already  described. 
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The  operating  room  should  bu  of  good  size,  well  heated,  lighted, 
Bud  ventilated,  and  should  receive  the  light  from  the  south.  It 
ahonld  lie  situated  in  the  highest  part  nf  the  building,  a-s  germs  are 
Duiuurous  At  high  altitudes.  For  night  work  electric  light  should 
supplied  in  abundauee.  The  floor  should  be  competed  of  cement 
tiling  and  the  waits  and  ceiling  of  material  which  can  be  easily 
ittl.  The  furuiture  of  the  operating  room  should  include  an 
ng  t.able  composed  of  niet^U  and  gla.ss.  of  simple  conatruction, 
one  which  jicrinits  rapid  lowering  of  the  head  and  placing  the 
lieiit  in  the  Treudelenberg  ptKilion.  Two  other  tables  of  metal 
glluas  should  lie  provided,  one  fur  holding  dreiisiDgs  and  iustm- 
the  utbRr  for  basins  for  solution^  during  the  operations  ;  also  a 
couple  of  large  buckets  for  slops,  rejected  sponges,  etc.,  an  irrigator 
on  a  stand,  and  an  appanitn.";  for  the  infusion  of  s:dt  solution  inio  the 
eiiuior  by  bypodermoclysis-  The  temi.>eraliireof  the  room  should  be 
itween  75*  and  SO"  F.  The  sterilizers,  instrument  caite,  and  appa- 
rstnti  for  liathing  should  occupy  a  eomiiuinionting  adjiiceiit  room  and 
other  room  should  he  employed  fur  aiuKstlietizing  the  patient.  The 
rating  room  ishoald  always  be  prej>ared  by  thorough  disiufection 
for*;  l>ciug  used  for  opcmtious.  For  lids  purp^>se  formaldehyde  gas 
\y  Iw  HU]tplied  by  means  of  a  generator  and  the  floor  should  be 
bl>ed  with  solution  of  bichloride,  1  to  lUUO. 


GENERAL  SrUGEBY. 


PREPARATION  OF  THE  OPERATOR. 

The  SDrgeon  and  his  ast^intantA  Bhoiild  be  properly  prepared,  to 
ayoiil  all  rluuict;  of  itilecliiig  the  patient.  It  is  well  to  exchange  the 
outside  plolliing  for  suHs  of  white  cotton  wliich  liavy  \n^n  sleHli?^, 
The  hair  of  th<*  siirgpon  ami  nssisl atits  slionkl  Ik,*  enclosed  in  a  heoil- 
divss  of  c-ottoii  (.■loth  or  a  mp,  to  prevent  dust  from  the  liiiir  dropping 
into  the  wound  or  on  the  dresrtiugs,  a-iid  if  the  operator  biis  to  talk 
during  the  operation  it  is  well  to  hsvvb  a  pieee  of  gauze  or  h  itiaHk  of 
some  kind  over  the  mouth. 

DisiyKEtTiON  OF  THE  Handh. — Thefc  are  Several  pi-ocesses  in  use 
fur  disinfecting  the  hands,  none  of  which  can  be  absolutely  depended 
on  in  every  ejise  :  1.  Trim  and  cleanse  tht*  nails  of  all  visible  dirt  aud 
scrub  the  handu  and  forearniK  as  hi^h  up  u»  the  elbows  in  sump  and 
warm  water  with  a  sterilized  brush,  neit  in  fifty  per  eent.  alcohol,  in 
order  to  remove  fatty  Hnlwtanrefi,  iind  then  scnib  for  two  or  three 
minutes  iti  a  warm  1  to  11)00  bichloride  3<il«tii.Mi.  The  bichloride 
solution  may  be  i^emoved  by  washing  in  sterile  water.  2.  .SfiinjHm's 
Method. — The  hitnds  and  arms  are  wsLshed  with  Koap,  water,  and  brush, 
and  a  l.ablesi>ooiifiil  of  chlorinated  lime  moistened  with  enough  warm 
water  to  mak*y  a  thick  past*?  is  thoroughly  rubbed  into  the  fingers, 
wipeeially  abont  the  nails  and  over  the  hands  and  forciirms.  A  pieee 
of  carbonate  of  sodiam  al)outan  inch  square  and  half  an  inch  thick 
is  moistened  with  water  and  rubbed  over  the  hands  in  the  same  mao- 
ner.  The  hands  are  nnxt  rinsed  in  et4>rile  water  and  then  in  a  1  to 
fiOO  solution  of  aqua  ammonia?  to  remove  the  odor  of  chlorlDe,  3. 
Welch's  J/W/fw/.— Prepare  the  hands  with  soap,  water,  luid  brni«li  aa 
described,  then  soak  in  1  to  500  bichloride  solution,  wash  again  in 
simple  water,  then  immerse  for  one  or  two  minutes  in  a  watm  satn- 
nit<ed  solution  of  perniangannto  of  pohi^^ium,  then  in  warm  ^Unrated 
solution  of  oxalic  acid  until  derolorized,  after  which  wiish  them  in 
Bterih^  salt  solution  and  immerse  for  two  minutes  in  sublimate 
solution,  1  to  500.  Mi'tbods  2  and  3,  if  used  frt.*<|U*utly,  ar*  almost 
sare  to  prtHlnce  a  painful  dermatitis.  4.  Eoswell  Park  uses  flour  of 
mustard.  The  hands  are  fiixt  prepared  in  the  usual  way  l>y  meaus  of 
Kuap,  water,  and  bru.sh,  and  then  throughly  rubbed  with  a  quantity 
of  mustard  flour  moistened  with  co3d  water.  This  leaves  thtJ^kin  of 
the  hands  iu  a  soft,  pliable  condition. 

ItuBBKK  Gu:)VFX. — Rubber  gloves  are  quite  generally  used  both 
as  a  protection  to  tlie  patient  and  in  septic  casea  as  a  protection  to 
the  SBrgpon  and  !Ls>^isitantH.  The  rubber  gloves  can  be  sU^rilized, 
while  with  the  naked  hand  there  iH  always  suuie  doubt  lUi  to  it,s  sIvt- 
ility.    The  gloA'es  are  prepannl  by  washing  them  with  soap  and  water 
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'mtitl  then  boiling  tlieni  for  Sfteen  iDinntts  iu  n  one  per  cent,  sola- 
liMii  of  citrboaafe  of  MKliiiiii.  Bt^fore  limine  the  gliivps  iLe  liaiids  are 
(in-imnMl  by  one  of  the  mt'thoils  ileetTiheiil,  in  onier  to  itreicut  the 

I'pnssibitily  of  infecting  the  pittieat  in  case  the  glovt;  slionld  be  torn 
nr  ml  dnrinji  the  operation.  The  yloves  are  eotiveuient,  as  they  may 
be  kt-pl  sterilizi'tl  mill  used  hI  timeti  when  sterltizatlon  of  the  hniids 
may  l«e  iniijoesible.     It  is  a  goo4  rule  for  the  surgeon  to  have  his 

_ assistants  use  ghn-es,  as  otherwise  he  ciuiuot  always  l»e  sure  that  their 
iiids  :u^  &uit-;ibly  prepai-ed. 


I'UEPARATION  OF  THE  rATIE^■T. 

When  jKJSsible.  operations  should  l>e  performed  tarl y  in  the  mom- 

iap.  as  the  paiieiit  is  then  in  good  condition  after  a  night" s  sleep,  and 

,  isrtJievetl  fi-otu  the  aiisiety  of  waiting  duriuy  the  diiy  for  the  oijeni- 

iAQ.    The  patient,  haviti^  mfkde  up  his  mind  to  submit  to  the  opiera- 

rtiifii   aflir  iL  enndld  fitsif'meiit  of  his  condition  and  the  prognosis, 

Bliunid  lie  fiicouniged  as  mueli  as  i^ossible  to  espeeta  favorable I'esult., 

ami  thus  avoid  tlie  depretsiug  inlliietipe  of  des^xindeiiey.     Tlie  henrt^ 

lutijrs  Itlood,  and  urine  should  Ik-  examined,  iu  order  to  determine 

the    propriety    of  opi'nMitig    u.nd    the   auiesthetie   which   should   be 

i"lect«J.     If  an  operation  is  imperative,  other  things  being  equal, 

chloroforu)  is  to  l>e  selected  for  aniestbesia  in  renal  and  pulmonary 

dis«-ui*f&  and  i^ther  in  i\iriliac  lesions.     If  the  hzemoglobiu  is  L>elow'  50 

per  c4-nt.  or  th«  urea  la  lest:  tJhtin  oti  pev  cent.,  no  iuiti?4thetie  should 

tur  piven,  unless  an  opemlton   is  imperative;     The  palieuJ's  bowels 

houhl  be  freely  o)ieued  on  the  d;iy  prei-cdijig  the  oiweratioo  ;    he 

Lftliotild  Im-  given  a  thorfnigh  bath,  and  the  field  of  operation  prepared 

by  washing  with  soap  nnd  wut<!i\  slmving,  and  applying  a  slerilized 

map  or  antiseptic  drestiing.     The  uext  murnirig.  just  previous  to  the 

operation,  the  partH  kIiduWI  1>e  iigniu  scrubbed  and  washed  with  aleo- 

,  bol  and  solution  of  bichloride  1  to  IWW,     I>o  not  excoriate  by  rough 

crabbing  flr  the  prolonged  use  of  the  soap  poultice  on  a  delicate 

(vlcin.     Tlie  sotip  ponltiee  may  l«e  useil  in  the  form  of  si»ft  soap  spread 

>v«r  the  part  wliere  the  sktn  is  seitly  and  hard.  :is  iu  the  scalp,  or 

may  W  dipjK'd  in  a  solution  of  »otip  made  weaker  or  stronger, 

the  crtse  may  roqiiii-e.     Unring  the  o[>pnition  the  pa'ient  j?houI<i 

not  lie  uiiiictx-swirily  e\|iiK>y:'(l  to  rolil,  all  parts  except  the  field  of 

I  0|M'niti<^>u  Ix^iiig  wrapped  in  liliH]kels.  and  the  extremities  enclosed 

tin  siefVCM  or  leggiugs.     A  storlle  sheet  should  be  phicnl  over  the 

Ipatient,  covering  the  entire  body  w-ith  the  exception  of  the  field  of 

0)teratii)ii.     Sl^'rilizeil  towels  may  i*e  used  in  place  of  n  sheet,  but, 

Dulofw  piuneil  together,  are  apt  to  slip. 


CHAPTER   V. 

AN.ESTHESIA. 
Ax,*sTHEHiA  mtanw  k>M  itf  xrumrlkin,  iiiid  may  be  general  or  local. 

13  lost. 

GENERAL  AN'jtSTHESIA. 

Sistoiy, — Tlie  finrt  aiirgical  operation  uuder  general  aiiipstbeem 
was  jjerforiuRd  in  1842  by  I>f.  Crawford  W.  Long,  of  Atbeiis,  (iwirgiii, 
but  il  waH  not  until  aftpr  its  public  adiiiiiiist,Ritii>ii  by>V.  T.  (i.  Mur- 
lon  aud  J.  C.  Warren,  (October  10,  1S46,  tbat  aiin-stbeiiia  wae  geaer- 
iilly  adopted.  In  holL  tlii*  ciisea  mentioued  etber  wiis  the  umestlietii\ 
In  1S47  James  Y.  Siinpsiiii,  of  Edinburgh,  ildT'vUltfd  uhloinfotin  as  a 
genenil  aiiie-sllielic  in  surgical  praeliee.  Tb*  general  a niistbetics  imist 
fretiuently  used  are  ether,  ehloroforni,  and  nitrous  oxide  gas. 

Etiiek. — Etlier.  or  snlpliiiric  ether,  niiido  fmni  alcuhul  ;»id  sul- 
phuric acid,  is  tbf  oxide  of  ethyl,  with  the  formula  i  C.jHs),0.  Pure 
etb«r  is  a  eleur,  c-ulorless,  volatile  litjuid,  of  pungent  odor,  aud  at 


Vui,  ^^\IHp'4  ^i^IiaIlt  t-riT  Ih*'  nilinii'i-tninbirt  nf  t-ilict- 


a  t^niperaltire  of  5'.*°  F.  hafi  a  specilie  gnivity  of  .718.  It  boils  lit 
95°  F.  The  gas  U  highly  inHamuiiible  and  is  alKtnt  two  and  one-balf 
time.s  liojivier  ILan  uir,— two  facts  important  U)  reuienilHT  in  ojtera- 
tii>ns  where  lighted  I'aiidle*  of  gas  an;  used.  If  tii;  light  is  kept  -well 
iibovo  the  ether,  tlie  danger  of  iguitmn  is  very  niueh  diiiiiiiishet). 
Tui^e  i-rher  remaiu.'*  clear  when  a  little  enpaiba  is  aildeil.  Ether 
should  be  kept  in  tin  caos  in  a  cool,  dark  place. 
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AthniHiMlnttioH. — Ether  may  be  administered  by  meaos  of  special 
inhalers.  :is  tliosi'  of  Allis  and  Ormsby,  or  in  the  absence  of  these  by 
aicaiis  of  a  towel  folded  in  the  shape  of  a  cone,  with  enough  paper  to 
keep  it  stiff  and  prevent  evaporation.     Allis's  inhaler  seems  to  be 

AX.Ji^TnjrrR'  ciiakt. 
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MiiuiU's.  1  iKiur.  2  hours.  3  boura. 
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tb<>  most  popular  ;  it  is  made  of  hard  nibbor  or  metal  and  coutiiins  a 
metallic  frsimework,  upon  which  are  placed  a  number  of  folds  of  a 
bandage,  ui>ou  which  the  ether  is  poured  without  n^moviug  it  from 
the  face  of  the  i»atient.  and  air  is  admitted  freelj'  with  the  ether. 
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Tlie  anii'sthel ic  slionld  l>e  given  quietly,  M'itlioiil  tioi^e  or  rxcitenient 
of  any  kind.  About  one  tlni*Ul»  of  ether  is  puun^d  into  tbo  jnbitlcr, 
and  th«  latter  is  pliined  over  the  nose  mul  mouth  of  the  palieiit..  who 
is  rcfiiiostwl  in  breathe  iiatnnilly,  niiil  thus  a\oid  rmighing.  The 
ether  is  gnuliially  i]ici-ea.-Ki(l  im  tlit^  piiticiil  becuiut.'S  iicnislunifd  L*) 
it,  uutil  uii(.-on^ioii3»e!^  re-sults,  which  usually  occurs  in  from  f]v« 
to  twt'iity  iiiiiiiites.  The  fir'St  ffftct  of  elher  is  to  priMliiPe  iiritalimi 
of  the  imirous  iiieiiibrane  of  Die  liiryiix  ami  tracliea,  with  coiigL. 
This  BiKni  psisse.s  off.  and  i.s  followed  by  the  stage  of  priuiarj-  aniiw- 
thesia,  which  la^ts  only  for  a  iniuute  or  (w«.  Thp  face  i»  flushed,  th*" 
respir.ition  hurried,  :ind  the  pulse  iiiHJUiewluit  accelerated  and  Hlimu- 
laled.  A  period  of  exciteiueiit  comes  ou.  in  whieh  the  patient  strug- 
gles, becomes  rigid,  and  sometimes  ttLlksi,  laughs,  or  sings.  This 
Stage  pa^es  into  one  of  complete  niicotiseiouBiiess  and  of  insensibility 
to  pain,  with  deep,  rognlar  re.^pii'SLtiuns,  often  aeeonipanied  liy  snor- 
ing, Hu-shed  face,  nioiist  akin,  and  geoei-aJ  muscular  rela.\atioti.  Thv 
pupils  are  slightly  cntitractetl.  The  snoring  and  geueral  muscnlar 
relaxation  are  &iiffificnt  evideiiee  that  tiie  palit-nt  is  ready  for  the 
operation^  and  the  amcslhi^tittf-r  sihonld  nut  put  tuB  linger  in  the  eye 
in  order  to  test  the  eoitiunclival  reflex,  ;is  intlamaiatiun  of  the  coii- 
juncliva  is  souieliuies  produced  by  anch  pnieticc.  Ether  is  at  first 
A  stimulant,  bat  lat^r  on  it  aot.s  u>  n  depres-saut. 

(.hmpiinitiojui  during  JHhrn:/itinn. — Sndden  arrest  of  respinition, 
the  patienCs  face  at  the  same  time  lieemning  cyanosed.  The  eone 
should  be  removed  for  a  few  secouiis,  and  if  the  patient  d<K-s  not 
breathe  pretwure  should  be  made  upon  tliu  eliest,  in  order  to  excite 
rcspiralion.  Fretiuently  the  patient  stops  breathing,  dimply  holds 
his  brealh  a.s  if  resting,  but  the  fae«  is  not  cyanosetl,  and  this  con- 
dition need  muse  no  apprelien>ion. 

JCxccaitiv^^  Sncrctiiin,  vf  Muftui. — The  irritation  of  Iht^  bronchml 
tulieB  may  cause  such  a  secretion  of  roucas  qb  almost  to  asphyxiate 
Ih*"  piitient.  AVlien  this  occurs  the  head  ishould  be  turned  to  one 
sidu  and  the  mouth  held  oi>eiL  so  that  the  mucus  c^n  i'aca]>e,  aj^d 
the  pharynx  should  be  spongml  at  frequent  iutervals  to  clear  it  of 
omcuR. 

A>tphyxiaii»n  may  be  C4tused  by  falling  backward  of  the  tuaguc 
from  eumplele  muscular  relaxation.  This  may  Ik*  relieved  or  pre- 
vented by  keeping  the  patient's  lower  Jaw  pn-ssed  forward  by  the 
fingers  U^ltiud  the  anglcis  of  Ihe  Ixmc,  In  ^otjie  cases  it  is  riei.'C.sBiu-y 
to  dniw  Uje  tongue  forwaril  wilh  forceps. 

Viimilinf). — Vomiting  is  not  ajit  to  oceur  unless  the  patient  bus 
j>arlaken  of  food  within  three  or  four  liourw  piv\  ions  to  the  opera- 
tiou.     There  is  great  danger,  unless  proper  care  is  excrcisctl,  that  the 
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fiKHi  will  jMWR  into  til©  larynx  mid  traclieiv  ami  HtifTot^te  tlin  patieiil. 
If  vtHiiilinp  tM-nirs.  ri'iimv*'  Hie  miu'stlittic,  uirii  Hu'  p;tti<Mit'K  Iifiiil  to 
our  »4ule,  uihI  lower  it  wt  thiil  the  riiatt(>r  ciin  easily  esr-.iiie  from  the 
tuoiKli.  If  IIh*  voinitM  iiiatlvr  e»it*rs  tin;  tl-iu'^ea.  iufKliiciiig  aspli.YX- 
ialioa,  perform  tnii.'lKt)toiiiy.  If  the  Ktoiiiiu'h  is  empty,  \'uiiiil.iii)r  is 
often  reli«*ved  by  piii^liin}!  tlie  ann'sthelic. 

Timpirntiiiy  Fiiiltirt: — R(!S|iinitory  failure  itiiiy  lie  causn-d  by  par- 
alysii^  (if  Mi»>  ivSpira.U>ry  centre  or  t^pasiii  of  ttie  rtspimtory  iiiiisvles. 
Tlif  pnli«tit  Hud'lenly  stop»  breatliiiig,  the  skin  Ii^coiucr  pyit»ofte<l, 
■'  ;iftrr  u  few  iiiimit^.t,  uiilejw  rpspiratioii  is  restored,  llie  hrairt 
I  ■  !--■*  to  beat.  For  sueh  coinplicatioii  the  head  t^houUl  he  lowered. 
the  UHinlL  upenetl,  ^le  t^iugue  dniwn  forward,  and  artificial  respira- 
titui  *>«1yblis]ii(>il,  Sylvt'stor'a  nietliml  may  b©  nsod,  by  wliioh  tJie 
siirgitMiii  gi-isp«t  tlie  arms  just  aljove  the  ellwws  and  draws  them  ont- 
vntn]  and  npwanl  until  they  are  above  the  patient's  head.  They  aj^ 
held  iu  this  poisilioii  for  abtiut  two  riecoud«  while  the  air  is  entering" 
the  liin^  The  ariiis  are  theii  lowfrcd  and  pressed  against  the  sido 
(rf  tb«  chest  for  twoseronds,  during  wliJeh  time  thi>  elitst  Ih  euiplii'd 
an  in  normal  respiration.  Thesi'  nioveuients  should  Vie  made  twelve 
tt>  tin  ecu  tinii-sa  minute.  Or  the  metbfjd  in  usk  by  the  I'nited^tatt^ 
jife  Saving  S^-rvice  lor  restoring  tlie  apparently  drowned  may  be 
Ktl,  modili'il  to  meet  thi.'  exigL'Tifies  of  the  case. 
Ijobortle'n  MrtAtMl.  —  li  iselainu^d  that  Lnl>orde'»  method  will  soiue- 
t  lines  restore  respiration  iu  appan'iilly  hopeless  eases.  It  is  pnietised 
fiilluwM  :  The  tip  of  the  tongue  is  gniSped  and  drawn  out  of  the 
>atli  to  ittfull  ext4-tit,  regularly,  Bixteen  times  a  uilnnte. 
AfTrr  Fffrt M.-^Tht^  most  common  of  the  disagreoiible  after  elfeets 
_of  takin]r  ellier  are  miuM-n  nmt  romituig,  la»tin|r  only  an  hour  or  two, 
SDtiietiines  twcTitj-four  to  thirty -six  hoiirs.  For  its  relief  nothing 
>Dld  iHi  (jiven  by  the  stouiaeh  except  smiill  qnaiilitiesof  cruslwd  ice 
ritli  limndy  or  elnimpagne.  Good  resiiIlM  have  been  obtained  from 
smnl)  (|iiantitieK  of  Iu«t  water  or  of  roeaine  one-qnarler  of  a  grain, 
ailtniiiiKlercd  by  the  mouth.  OjNfftvtiwt  uf  the  kiditeyti,  aUruiitiituiia, 
and  tntpjtrfuiiori  vf  wim-  may  follow  ether  luneethesiiu  The  treatiueut 
cnnetistn  in  givini;  plenty  of  water  ilk  a  dinretic.  keeping  lite  putient 
wami  in  linl,  unit  iiidnrinjj;  fitre  action  of  I  he  skin.  Pncmitoiiiu  nrhron- 
rltUig  may  folU>w  llie  adniinirstridion  of  elbr-r,  directly  or  wilbin  Ihi-ee 
four  diiy«.  the  iniudiiig  ellects  of  Hie  vapoi-  piedisposinp  to  tiie 
tiuu  and  develupnieiil  of  pathogenic  organisms  iu  the  respiratory 
nrgana. 

rui.nROFOKM-— I'uix*  (;hloroform.  made  by  the  difilillHtion  of  id- 

>hu]  with  cbloriiialeil   Mnie,  is  Hie  trichlori<lf  of  mctliyl  iC'lIt'l,).  a 

r,  colorli^s  volatile  li(|iiid  of  KWPotish  tasle  and  pleasing  ethereal 
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iMiur,  Imiliiig  at,  141.8  P.,,  specific  gravity  1.502  at  55°  F.,  aud  ila 
vupor  in  sligiiily  itifluuimiible  <iiiitl  n  littk^  uiof?  iliiui  four  times  its 
heavy  !iM  !iir.  It  ^Hhtmld  be  kept  fi-oui  ttie  liglit  in  dark  glass  bottJi«, 
as  thf  Ug)it  (leco  ID  [loses  it  into  liydrocliloric  Hcid  and  clilorinc.  This 
may  lie  pi-evciitod  l>y  thoiidditiun  of  from  *  to  1  per  cent,  uf  alinoEute 
nlctihol.  Only  piin'r  <'lil(jml'orm  nhoald  Ite  usetl,  A  ronpL  t«it  may 
be  iii:nle— Ilt'pp's  smclUiJg  lest— by  dipping  a  piece  i>f  jmn;  Swedish 
filter-paper  into  tlie  eliloroform  mid  allowing  it  to  dry.  If  the  t-hlo- 
roforiii  is  pure  the  dried  paper  lias  no  odor,  but  iftliereisa  peculiarly 
siijirp,  iri-ihitiiig  ckIof,  the  clilorofonii  is  impure. 

Ptiifitiofiijfirtr]  Adion.- — Chldrofniin  vapor  eiitei'S  the  lilood  tlirongh 
tLe  luDj^  !ir]d  pmhably  forms  jt  ehetiiical  r«iiiil>iiiiktioiJ  witli  tlie  lueino- 
globiiiel'  tbi'^  red  liUiiMl-eorpnsiles.  destroying  tlieiu  or  erippling  them 
In  their  oxygeii-carrjiug  functions.  Both  elher  and  ehWtroform  pro- 
duce leueoeyldsi-s  and  dimiuish  (lie  hiL>iuu|;lubi ii  ;  henee  lliey  sliould 
notl>e  used  in  eiuies.  in  which  tlie  hicmoglnbiii  is  less  tlian  fifly  i)er 
cejil.  There  is  Ji  decn-ii-se  in  oxidation,  tlie  bhiml  l«'ci>niiiig  more  or 
leas  venous,  the  arteria,!  tension  is  rt^i In eed— probably  from  iietion  on 
the  vasouiotrtr  centres— and  the  temiieniture  of  the  binly  is  di  uiinislied. 

Tiixpirntiim  is  affected  i>y  direct  iietio]i  on  the  respinitory  centre, 
tirist  iu  the  wiiy  of  alimulaiiun,  hiter  ih'pnitisiony  and  piivalysis  may 
resnlt.  The  heart'a  aetion  may  be  affected  Id  two  ways :  First>  by 
BfhmtJnfiiin  of  the  inliiliitory  aetinn  of  llie  psieiimoRa.*<tric  nerve  on  the 
lieiirt  liy  mejins  of  irritation  of  wniie  of  I  he  hiaiichesof  the  fifth  nerve, 
causing  a  slowing  or  arrest  of  the  heart's  acliuu.  This  may  occur 
early  in  iiarcortis  and  is  probably  the  explaiiatiouof  sudden  death 
oceurring  fioin  extraction  of  teeth  during  chlorofonn  uiiiestlK«in. 
Second,  there  is  pi-oliably  ;i  diivct  action  upon  the  begirt  viuM-lf  and  its 
ffanalUt,  producing  depivssioii  tir  panilysis.  The  fftiira!  iirriHiriH  hj/hUtu 
is  affectod  chielly  tbrongh  its  gangltnn  eelli*.  The  se iif^ry  or  higher 
fuuetionst  loeated  in  the  eeiTbrnni  lire  iii-st  jifleeti-il,  then  liie  cer* 
ebelluni,  and  finally  the  spinal  cord,  the  medulla  oblongata,  relaiiiiug 
ite  fuiictioiit*  totlie  Uist. 

Chlorofi'rin  is  esut-eted  hy  the  urine  chJetly  in  Ihc  lotlii  of  chlo- 
rides, also  !iy  tUi>  lungs,  and  is  found  in  the  milk  of  iiiirHiug  wnnieri. 

Admiiiiiaratioii. — I'lvpare  the  patieut  aeeurding  to  the  uielhiHl 
given  for  the  adniiidistnttioii  of  ether.  Keep  the  itwni  nioderalely 
warm,— about  7.'j*'  F.  ll<-iuo^i'  nil  ]*)ow  arliiles,  ua  false  teeth,  plains 
tolnii-eo,  ur  candy,  from  the  mouth,  auoiut  with  vaseline  the  skin 
around  the  mouth  and  nostrils,  and  covor  the  eyes  with  a  folded 
napkin  lo  prevent  irritation.  Chloroform  is  liest  administered  by 
iiieiiii»«  of  li^sinarch's  inhaler,  consiRling  of  a  wire  fi-aiue  coven-*! 
with  a  jHiroiiK  niwdleu  elotb  which  euu  be  I'sehniiged  at  any  tilue 
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Fio.  I.— EiiiHifi'li  i-liltiratona  tnlutter  %ai  ilropper. 


ftir  a  dean  one.  The  frame  Bts  over  the  nose  and  mouth  btkI  Ihe 
chloTofiirm  is  droppwl  from  :i  "flilortiform  dreipppr,""  winch  is  a 
iMiltle  litte<l  wilh  a  niik 
OOOtainnii|£  two  iirnalt  UiIh-a, 
one  of  whifh  fslemls  into 
Uk>  Ixttlle  jnst  Itclow  thi' 
^utluftlic!  sl'i|)]ier  stud  pro- 
jocla  about  an  iiwli  siiirl  a 
half  iiljovu  aii^l  is  lj«-iit  iil 
an  nugle.  Throujih  this 
lb«  I'hlorofonii  is  ilropped 
upon  the  maifk.  Thr  uther 
tnlte^Ttentlfs  iilioiit  half  an 
incli  alK<ve  tliewt<tpp^r,  bnt 
projects  below  to  a  point 
alioiit  half-wsiy  li>  the  bot- 
tiiin  uf  thir  bottle,  mid 
throTigh  thti^  tul>e  air  \s 
nilitiitlrHl    t«     enable     the 

rlilurofyrm  In  ilrtip  from  the  other  tiil)p.  This  can  be  regalateil  liy 
pressiin*  with  tlir  tiiij:ei-  on  tlie  eiift  of  the  tnlhe.  In  the  absence  of 
n  &i>H:iaI  ;ii>pni-:itn--4  ii  folded  iinpkiiii  held  about  hiUf  an  inch  abtne 
the  nose  iiiid  uioulh  may  be  used.  With  the  inhaler  in  poBitioii 
Ihe  fhlonifnrm  is  ponred,  drop  by  drop,  ou  tlie  inhaler  opposite  the 
patient's  no^  and  mouth,  slowly  at  fimt  until  he  becomes  at'custonicil 
to  the  vapor,  then  more  rapidly.  By  this  method  iiu  abundance 
of  air  i>*  provided  with  the  chloroform  vapor.  The  patient  should 
■IviiyH  tK>  in  the  i'ecnml>ent  position.  The  aniesthetizer  should 
careftilly  and  constantly  watch  the  poise,  the  respiration,  and  the 
|Mi|>iI».  A  mouth-tcii^,  forceps  for  seizing  and  drawiujj  out  the 
toti|;ii^,  iind  a  hyiwderuiati*  syringe  loaded  with  strychnine  sulphate 
and  ntrnpine  shoald  l>e  at  hand.  The  anus  of  the  patient  should 
N>  placed  in  surh  a  position  as  to  i)i-event  undue  presstii-e  nri  the 
a)US4-ulohpirnl  nerves, — either  across  the  patient's  chest  or  by  the 
did*  <»f  the  body.  At,  first  the  pupils  dilate  Bliplitly,  the  pulse  is 
Kt4aiub(t«Hl,  lK>at»  mora  rapidly,  ajid  the  [uitieut  way  become  ri^id 
or  cxciti'Hl  and  f^ive  expi-ession  (o  emotion, — the  »(»;/<■  nf  rj:)-itnnt^>ii. 
As  tliis  piiBSi'M  oil'  the  pujtils  contnut ;  the  ijnlse  iK^'umi-s  weaker 
and  falls  below  the  normal ;  the  tempenttnre  falls  i  th«  respiration 
is  qaiPt,  regtdnr.  stjmetimes  stertorous;  the  faee,  which  before  was 
oongeeted  or  purple,  now  becomes  pate,  there  is  (reneml  muscular 
relaxation,  and  the  pjitient  is  ready  for  the  operation.  Complete 
ftMMtbcAa  uxivilly  occarK  eooner  under  chloroform  than  under  ether. 
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f'umptktitiiniit  ihirhiti  C/ilur/ifonn  AiuFst/iesid. — 1.  Vmnithiff,  wliicli 
may  oc;ciir  as  in  the  use  of  ether,  anJ  the  same  precautions  ami  treat- 
nieiit  arc  indicated, 

2.  Ihlcifenuff  irith  /t'ca/Mrnlioji.— Itespii-atiou  riisiy  be  itrrestetl 
dtiiing  tlie  stage  of  rigitiity,  tbe  jaws  tieiug  tighlly  closed  and  the 
tongue  Jniwii  back  so  aa  to  press  down  tlie  epigkittis  and  close  tin.' 
laryns,  while  tLe  face  becomes  bUiieh  or  imrple.  By  drawing  tbe 
tj.)ngue  forwHi'd  after  prying  the  inouMi  open  respiration  is  csnally  re- 
establislied.  Sometimes  respiration  suddenly  ceases  from  paralysis 
of  the  i-e-spiratory  ceatre.  nnd  if  not  qnickly  restored  by  lowering  tbe 
bead,  drawing  tbe  tongue  forward,  and  I'esortiiig  to  artilicial  i-t-spim- 
tlon,  the  Jieatt  eeases  to  lieat  and  death  results. 

3.  Heart  Faihire. — Arrest  of  the  heart's  action  may  be  gra^laal 
or  fearfully  sudden.  The  pulse  may  l>eeonie  interniitteutanU  tbe  face 
pale ;  or  the  pulstt  may  suddenly  stop,  the  pupils  become  widely 
dilated,  und  the  faee  deathly  white.  Heart  failure  is  the  greatest 
danger,  and  may  oeeur  either  at  the  beginning  or  more  frequently  at 
a  later  stitge  during  the  aduiinistRvtion  of  chloroform.  It  is  caused 
by  paralysis  of  the  heart,  and  re<inire8  prompt  tiiiitmcnti.  Lower 
and  extend  the  h«id  by  raising  the  foot  of  tlie  tjible;  push  the  lower 
jaw  foi-wanl.  draw  out  Ihe  tongue,  and  pi-arti.se  urtifieial  re.^  pi  ration. 
It  is  well  to  pass  tlje  linger  intjo  the  larynx,  in  order  t«  detect  and 
remove  any  foreign  body.  This  may  be  Bupplemented  by  vigorous 
blow*  o^■e^  the  region  of  the  heart,  in  order  tO  stimulate  its  action. 
Electrical  stimulation  of  the  phrenic  nerves  may  Itje  tried,  phu-ing  an 
electrode  on  each  side  of  tbe  neck  and  interrupting  the  current  by 
removing  one  of  the  electrodes  about  every  two  seconds.  Trache- 
otomy may  be  nec^HSivry.  Artificial  respii-ation  sihoidd  \>c  kept  up 
froai  half  au  hnur  to  an  hour,  until  the  patient  reeoveiw  or  is  e%-i- 
deiiMy  dead.  Other  methods  or  ai<ls  are  the  injection  of  strychnine, 
one-thirtieth  of  a  grain  ;  or  of  uitrogljceriu,  one-fiftieth  of  a  minint ; 
sprinkling  the  faie  with  cold  water  ;  slapping  tlie  fate  or  breast  with 
a  wet  lowel  ;  Intra^euoiis  infusion  of  phy.siological  salt  solution  ;  or 
dilatjition  of  the  sphincter  ani  by  introducing  the  fingers. 

CoMi'AR!rto\  OF  Etiikk  Anit  ('ui.oRnroKM. — I-'(her  is  slower  in 
action,  inihre  diaigretaUle  tu  the  patient,  is  more  apt  to  cause  vomit- 
ing, is  inflammable,  requires  more  of  it  to  produce  aniestliesia,  and 
is  more  iipMo  be  followed  by  renal  or  jmlnionary  indanimalion.  On 
tbe  otlicr  hand,  elber  seems  lo  lje  undeniably  much  siifer  than  chloix)- 
form,  especially  for  the  inexpfrienced  anient lietizer.  it  is  obviously 
impossible  to  get  stecunite  statisties  [ts  te  nwrtiility,  as  Ihe  experience 
of  difTerent  ol)servers  varies  between  such  wide  limit'*.  It  has  been 
estimated  that  chloroform  e^iuses  one  death  in  about  every  twenty-five 
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liamlred  en»es,  while  «tlipr  rnus&'t  one  death  in  abont flrery  aigbt  tJiou- 
Kind  ca^es,  thus  Wing  three  or  four  titiit-s  safer  than  chloroform; 
tlifrefore  etbei-  is  to  bo  pi-eferr^jd  in  tliP  iimjority  of  cases  in  civil 
practice,  espocially  iu  prolonged  operntioiin  nr  those  likely  to  l)e 
•roompAniiMl  by  coiisidf^mLle  ^luick  or  in  wbich  there  i8  any  bt^rt 
Croiihlc.  Clilorofonii  ia  quicker  in  uction,  requiring  bnt  little  over 
luilf  the  liuie  of  etlier  t^:i  pi-oUnci^  i insensibility,  more  iigi-eeable  to  the 
|»ati«nt,  l(«s  irritating  to  the  air  psissages  and  kidneys,  reciiiiies  a 
smnllpr  quantity,  is  but  NJightly  iuflaniuiabie  and  is  not  explosive. 
ia  leas  likely  to  be  fullotved  by  nuiLsea  and  vomiting.  i8  k.s»  expenKiTe^ 
and  occupies  lens  apac«  proportionali>ly  in  trant^portution.  Chloro- 
form is  preferred  iti  children  under  tet»  years  of  age,  on  aecount  of 
Ha  WsK  irritating  efiect  on  tbe  pulmonary  nmeoiis  membrane :  in  oM 
age,  especially  if  atlieroma  of  the  arteries  exists,  chloiofomi  being 
leas  likely  to  eaiise  strujrgling  or  violent  efforts  vbicb  may  cailse  rdp- 
of  diseased  arteries ;  in  operations  on  the  brain  or  thyroid  gland, 
it  is  I««  likely  to  i-ause  venons  eugorgemeot  of  these  regions;  in 
pnloioiKtr^' and  reiml  diseases;  in  obstetrics.;  in  alcoholic  subjerla, 
uless  (bere  is  heart  disease  ;  in  emergency  surgery  where  the  opera- 
n  IB  short  and  tJie  anarstbetle  has  to  be  given  soon  after  eating; 
and  in  military  surgery  wlieiv  time  and  bulk  are  important,  elements. 
Id  tropical  climates  ehlorulorni  is  generitlly  preferred,  and  the  mor' 
tality  seeius  to  bv  mnch  le^  tliati  in  colder  cliiuates. 

NtTBOt's  OxiI>B  Gab. — Nitrous  oxide,  N.O,  or  laughing  gas,  is  a 
lorless  gas  with  a  slightly  sweetisli  taste  and  smell,  and  is  made  by 
beating  umiuoninm  nitrate  to  a  temperatore  of  170°  C  It  is  tiaed 
iedy  by  deutists  I  u  the  extraction  of  teeth  and  by  surgeons  for  short 
ruCtons  requiring  only  one  ortv-o  minuter.  It  is  tnlialedby  menns 
IISIM-ciol  apparatus,  and  produces?  anteslhesia  in  a  ven,-  short  time 
or  sixty  seeonds — and  recovery  is  equally  a*  rapid,  although 
aometimes  attended  with  henda<:-he.  Nitrons  oxide  is  considered  the 
aafot  of  the  general  ana'MheticA.  Only  funi-teen  de;iths  have  been 
rted  in  four  or  live  million  adminiMtratioiis  (TillmannK), 
Kthyi-  bkomidk  is  orcasioually  used  iis  a  general  amesthetic,  on 
aeoouiil  of  its  sjteedy  action  and  the  rapid  recovery  fniin  its  efTects 
and  freedom  from  disagn-<-able  eom plications,  but  it  is  not  reg;irde<] 
ait  aakfc,  and  sometimes  jirodnces  tonic  contraction  of  the  ranscles 
whieh  is  Mion>  or  I«js  persistent.  It  is  ailniitiistered  like  ether,  bnt 
ith  very  little  air. 

UlXBl)  AsJisTHi-TriCB.— The  A.  C.  E.  mUtare  (alcohol  one  part, 
ilorofortn  two  parts,  and  ether  thn^e  paflA)  |)oSae!>sf!+  ik>  particular 
viuilageA.  While  it  i&  considered  a  little  safer  than  ehiuroforui,  it 
not  an  stfe  as  ether. 


w^. 


A  CouYpnient  anil  agret^able  metln>d  IH  to  give  chloroform  until 
the  patient  is  unconscious,  and  theQ  voDtioue  the  antestbesia  witii 
ether. 

Nitrous  Oa-wfe  ami  Ether: — Tliia  conibiuation  Las  been  a-^etl  in 
Eiiglainl  ami  rewiitly  in  Aiiieiica,  the  nitrous  oxide-  beiu^  first  ad- 
ministered to  iiiaensibility,  tlien  ether  Is  suitstituteil,  the  elher  beiug 
used  hy  the  dosed  method  or  with  very  liltle  air.  The  patieut  is 
usiiilly  rwuly  for  opemtion  in  ulMut  three  minutes. 

Morphliv?  and  AlrohoL — "SVyeth  and  othei'  Hurg^eoos  have  ased  mor- 
phine inf[a.irter-graiii  doses  hypodermatically  every  fifteen  or  twenty 
minutes  until  two  or  three  doses  are  given,  and  whiskey  or  bi-andy  in 
doses  of  two  onuct^s  repeated  every  fifteen  or  twenty  niinntes  !is  re- 
quired. Wyeth  quottia  Matthews  as  haviug  produced  satisfactory 
Ditrcosis  for  niajor  opemtionR  by  the  use  of  whiskey  alone,  giving 
one  ounce  at  a  d()se  and  repeating  it  every  ten  or  fifteen  minuti>s 
until  tJ:e  patitnt  is  thorouglily  unconscious.  These  niethotls  may  be 
considered  when  the  eoaditioo  of  the  heart  oontraindicates  the  use 
of  ether  or  chloroform. 

LOCAL  ANAESTHESIA. 

Lo«il  anassthesia  may  be  prodnced  by  eold  ;  ether,  rhigolen*.  or 
ethyl -chloride  spniy  ;  cociiine,  or  eueaine. 

Coi.ix — A  small  area  niny  lie  deprived  of  sensation  by  holding  i^v 
or  a  mixture  of  salt  aud  ice  in  contact  with  the  iSkin  for  from  two  to 
fivu  minutes,  or  until  the  parts  become  white  and  inaensitive.  Ether, 
rhigotene,  iir  ethyf  tidnride  may  be  naed  in  tlie  form  of  a  iine  spray  for 
the  same  purpa'*-.  They  are  i-specially  adajjted  to  the  pruductiou  of 
anoestbcsia  for  aspiration,  exploratory  punctures,  or  the  opening  of 
ahsoe-sKcs. 

lIviuiocHXOHATE  OF  flocAlNE. — Cocolne  is  the  active  principle 
of  the  plant  erythroxylon  coca  and  wiis  iutrodueed  to  the  profession 
a8  a  Ioc4il  iuupstlietic  by  Kolk-r  in  1^84.  A  two  to  four  per  cent. 
SfJlution  in  sterilized  water  may  be  applii-d  to  the  mucosa  of  tlie  eye 
or  nose  by  spniy  or  drops,  or  injected  with  a  hypodermic  syringe  into 
other  parts. 

Metimtl  of  Administration. — The  parts  to  be  operated  on  should  be 
disinfected  and  the  bypodermic  syringe  and.  needle  yterilizt'd.  Thft^ 
oeodle,  which  should  Iw  very  fine  and  sharp.  Is  inserted  Into  the  sub- 
stance  of  the  skin  and  a  fraction  of  a  drop  of  the  solution  expelled. 
Thia  proiJnres  a  wliil*  wLe-.d  and  in  two  or  tUrc*-  seconds  loss  nf  sen- 
fialion  ill  the  whwil.  The  nee<lle  ia  carried  a  little  further  an4  the 
prwess  re|>enl4Mi  nntil  the  entire  length  of  the  proposed  incision  is.^ 
cocainized.     A  few  drops  of  the  solution  are  injected  into  the  subou* 
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»t  reg:nlar  intervals  alonp  lite  parU  which  arp  to  be 
riteopemtidii.  Incision  is  tlien  matlp  llunugh  tlie  skin,  ami 
if  Diwesnary  n  lew  drojiB  of  the  solutiou  tniiy  l>e  put  into  ILo  iuctsion 
Iwfore  pritOM-dinj;  fiirtlier.  A  good  pl:iii  U  to  inject  the  cofMitie  into 
tb«  tigfknitt  ;idjiici>ul.  or  into  the  trunk  of  the  rierv«  Ktipplyiii}^  Ihn  part 
to  In*  tiperated  on.  As  a  riilft  not  more  tlian  one-third  of  a  gniin  of 
line  should  be  injected,  but  if  the  opcnition  is  lung  coiitinneil  ixs 
luch  as  a  grain  may  be  used,  provided  there  are  no  symptoms  of 
liwDiDg.  The.'  amL>.«ith€>si:i  l!ist,s  about  Qfteen  minutes. 
Iitfittration  -4ii(r.?MfM(«.— Tlii*  is  a  method  devised  by  Scbleicli.  of 
Iterlin,  in  which  a  large  quantity  <if  a  very  weak  solution  of  coejiiite 
i*  iiawi  by  injection  into  all  the  tissues  which  are  to  Imj  subjeet-ed  to 
op«*n»f  ioa.  Anastliesia  is  pToduecnl  not  only  by  th*"  action  of  the 
■Inig,  but  alM>  by  the  m^chauicil  pressure  of  the  fluid.  Schleich 
usee  tlire«  solutions  of  different  strength,  as  follows  : 


No.  I. — Strong. 

(ocaini^ iiiiirJAte 2      gramme  igr.  S) 

Morpbine  ninriuUi Offi         "        [gt-  i) 

Sodium  cliUiride 2  "       (gr.  3) 

Diiitilied  water,  st«rilixed,  to 100.     gramm«fl  fox.  :{j) 

J(«^  2.~Nonual. 

CocsltiA  mufut^ 1     gmmme  (gr.  Ij) 

Morphine  muTiiiI«  .......>.... ....^..      .025         "      (gr.  |) 

8iMliiini  i-hlfipide 2  "      (gr.  3) 

DisUlled  waler,  EleriUzed,  to 100.      Kmujuiefl  (ox.  SJ) 

So.  .X— Weak. 

Cocaine  luuriate, .01     gramme  (gr,  i) 

Morphine  umrtaW    025         "       (KT- j) 

Sudiiim  chloridp 2  "        (gr.  3) 

DielillMl  waur.  nerilized,  to 100.        gnjaiuee  (nz.AJ) 

]Sro  dropgof  i>  percent,  carbolic  solution  should  be  added  iueach 

to  prcsen-e  the  mixtm-e. 

tV  of  r,^fiin^. — <.>>caine  is  used  almost  to  the  exclusicni  of  general 

•lUHUieties  in  ojtorations  on  the  oye,  nose,  and  Ihmat.     It.  \a  oI1«n 

tued  for  the  n|>eiiiug  of  aliKcf^Si'M,  the  amputation  of  lingers  or  toee, 

cirrumcision,  the  removal  of  small  tumors,  ineludinf;  goiter,  and  even 

in  such  operati-'n.-*  aa  amputalioii  of  the  leg  or  arm,  of  the  breast, 

tieruiotomy.  and  iippfndectoniy.     It  may  be  used  in  opei-atiuns  on 

^^he  nrethni.  Itut  in  iimaller  quantities  than  elftewhcre  on  account  of 

^^aiig«^r,  i»8  the  urethnt  s(>ems  to  ai)sorb  it  more  freely  than  other  parte. 

'      Cocaine    caaoot  be  &atisfai:torily   used  iu  cliildreu  or  iu   nervous 
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persoiiiB,  oniiccourit  of  their  naturally  uervous  perMirliatioii  at  tlie 
idea  of  being  opei'atol  on. 

Unniji^ra  of  Cocuinr. — Cociiine  in  large  ilom'^s  acLt  as  il  df^prenaint 
upon  tile  lieatt  ami  braiu,  and  liaa  prmluced  death  by  parulysiK  nf 
llit>nieart.  It  is  readily  absorbed,  espeeiiilly  if  in  warm  solution, 
by  the  itiucous  menibmces  of  the  uretliiii,  eye,  aiid  iiosf,  so  tliat  espe- 
cial e^^ution  shonhl  be  obsRM-vtd  in  using  it  on  these  parts.  Another 
dimger  of  the  wse  of  cocaine  is  the  appetite  which  may  be  acquired 
for  the  drug,  an  appetito  resembling  that  for  morphine,  equally  as 
pernteions  and  po.ssib]y  more  diflieuit  to  bi-eak  up. 

The  best  itatidote  for  cocaine  i>oii>oniug  Ls  amyl  nitrite  by  inhala- 
tion (Feinberg),     Nitroglycerin  may  also  be  used, 

Euc^lN'B. — Eucaine  is.  a  synthetic  pi't-paratiou,  Bometimei  ug<ed  as 
a  substitute  for  eoeajne.  The  indications  fop  Its  n»e  are  the  aanie  as 
those  for  cocaine.  It  has  certain  advantages  ;  it  am  l»e  sterilized  by 
boiling  without  impuirmeut  of  its  strength  ;  it  d(»e-.s  not  di-teriorate 
by  long*  Etaudin^  ;  the  anje«tUe£ia  i^  of  longer  duration  ;  there  is  leas 
danger  of  eardiae  depression ;  and  larger  doses  may  l»e  used.  The 
disailiTatOagm  are  its  slower  action  and  occasional  sloughing  of  some 
of  the  tissues  in  Mhich  it  is  u.'^ed. 

SpisaL  An, f-STH  ESI  a.— Injection  of  cocaine  or  eucaine  into  the 
subdund  space  of  the  spinal  canal  fortheproductlouof  aniesthesia  was 
first  demonstrated  by  Leonard  Corning,  of  Now  York,  in  ISSTi,  lint  it 
was  not  prnelised  to  any  extent  until  IMerandTtiffier  in  ISitfl  published 
the  results  of  their  exiierience.  The  drug  is  introduced  its  follows: 
A  hypodermatic  syringe,  with  a  gold  or  pliitiimm  needle  about  four 
inches  long,  is  i-eqnii-ed.  All  aseptic  precautions  must  he  au^fuUy 
observi-d.  The  patient  is  plated  in  a  sitting  position  and  made  to 
stoop  over  eo  as  to  render  Ihe  vertebne  prominent.  A  line  is  diiiwn 
across  the  back  between  the  highest  points  of  the  iliac  crestii.  Tlie 
Rpinnns  pi-ocesftof  the  fourlh  liimljiir  vertebi'a  ia  found  juiiit  above  (his 
line,  and  th«  needle  is  ineert«^l  abont  one-fliftU  of  an  inch  U^  the  right 
of  the  spinous  process  and  directed  forward,  upward,  and  inward  for 
about  two  and  Onu  half  to  thret!  and  one  half  inchi«  (depending  on 
the  size  and  thickness  of  the  parts),  or  until  the  cerebrospinal  fluid 
can  be  drawn  into  the  syringe.  The  syringe  is  then  detached  and  the 
finger  held  on  the  needle  to  prevent  the  e:w;ii>e  of  cerebrospiual  fluid 
until  atiotlier  syringe  containing  the  solution  of  fltertlized  cocaine  can 
lie  attiiched  to  the  needle.  Ten  or  fifteen  minima  of  a  two  per  cent, 
solution  are  injected.  The  needle  should  lje  kept  in  pliiee  until  anies- 
thesia appears,  as  it  may  Iw  neccssarvto  rei>eat  the  i nj i^-t ion,  Anje»- 
th(^ia  of  all  the  piirla  l»eiow  the  diaphnigui  is  usually  complete  iu 
from  five  to  fitleeu  minutes,  and  lasts  fmra  forty-five  niiuutea  to  an 
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bonr.  sometimes  longer.  Anfesthesia  is  so  complete  that  any  opera- 
tion on  the  parts  below  the  diaphragm  not  requiring  longer  than 
thirty  or  forty-five  minutes  can  t>e  performed  without  pain.  Ampu- 
tation of  the  thigh,  hysterectomy,  and  operations  on  all  the  abdomi- 
nal viscera,  including  the  intestines,  kidneys,  and  liver,  have  been 
satisfactorily  performed. 

After  Effects. — Xausea,  headache,  aud  insomnia  occnr  in  most 
easet;  and  sometimes  vomiting,  chill,  fever,  involuntary  defecation 
and  urination,  and  retention  of  nrine.     Fatal  results  have  occurred. 

Om'Aine  with  the  Galvanic  Current.— The  unbroken  skin 
may  be  cocainized  by  dipping  the  anode  of  a  galvanic  battery  in 
cocaine  solution,  placing  it  upon  the  skin  a  short  distance  from  the 
cathode,  then  turning  on  a  current  of  the  strength  of  from  two  to 
four  milliamperes.  Cataphoresis  takes  place^  moving  the  flmds  from 
the  anode  to  the  cathode,  and  the  portion  of  skin  between  the  elec- 
trodes becomes  anssthetized. 


OHAPTEK   VT. 


LIGATION    OF    AHTJilKrES. 

The  ligatiou  of  arteries  in  coiitimiity  may  be  requirwl  for  tlin 
arresl  of  lieiiinrrliage  vvlkeii  tlie  blt-efling  points  art'  i iiiiceessible.  for 
staiA  ing  tumors  anil  oilier  gii»wlhs,  or  fr.r  tbf  cure  of  anourisiii.  Thc 
best  laalenalsi  fur  this  jmriwse  are  kangaroo  teniloD,  oatgtit,  or  other 
absorbable  animal  tissue  iind  sctiiietiiues  silk. 

Tl>e  instrmneiilH  itticUeil  are  the  follfjwing  : 


A  stiarp  scal[)el. 
An  Allis's  biniit  <lis8ector, 
A  telideulum, 
A  pair  of  straight  scissors, 
A  pair  of  curved -on -the- Hat  scis- 
sors. 


Sii  paire  of  hieinntttatic  forceps, 
A  pair  of  snitalile  rt- tractors. 
An  aiienrisiii-Tieeillt;  or  ligalwre- 

carrier, 
Xf-eilk-a.  anil  iiee<ll e- holder, 
Two  pairs  of  dissecting  fon-pps 

with  fine  teetli. 


General  Method  op  Opekatiso.— Strict  iiseptio  precautions 
must  be  oSifterved.  The  genenil  c^ui-se  of  the  artery  is  IncatvU  l)y 
certJiiii  laiKlmarks.  Th«  surgeon,  holding  the  knife  iis  a  pfii  nr  as  a 
violin-bow  betw)p«n  the  thantb  and  first  two  fingers  of  his  right  hiind, 
tiDLkeK  an  incision  from  two  to  fimr  iiichies  in  length  parall*-!  with  and 
over  the  purtion  of  the  artery  wliich  ii;  to  be  ligaled-  If  lUi>  urtrrj' 
is  siipwticial,  after  division  of  the  skin  the  fascia  sboiild  Im  eareftjlly 
divided  on  a  grooved  diri'Ctor.  Wlien  the  vesj*el  lies  deeply,  the 
surgrnn  di\'ide«  skin  and  fasciii  at  one  siroke,  and  si'eks  the  vessel 
through  tlm  neai'e.st  interniusrnlar  space,  disserting  the  muscles  apajt 
bj-  Alli.s*H  blnrit  diaai^etor.  Having  found  the  vt'ssel,  the  Nhealh  is 
opened  l>y  iiiffrkingupa  portion  with  the  rat-totith  forceps  and  cutting 
it  will]  tlie  jHiint  inf  thi*  knife  held  obliquely.  Tlirough  this  opening 
■  grooved  UiiYcttifr  is  irist^rled^  and  the  sheath  split  up  for  abt>ut  liulf 

inch,  or  fur  cnougli  to  fjiTiuit  the  use  of  ttie  aneurism  needle  in 
applying  the  ligature.  The  anenrisni  uewlle,  tlireaded  with  the  liga 
ture,  is  earefuliy  introduced  between  arlrry  and  vein,  with  ils  point 
towards  the  artery  and  away  from  the  vein,  iu  order  to  avoid  ■wouad- 
ilig  the  V'--iri  or  nerve  or  iudiidiiig  llieiii  ill  the  Ugiitnre.  The  loop  of 
the  ligatni*  is  i*aiiglil  l>y  a  tenacnluiii  or  forceps,  and  one  end  pulled 
thmagh  on  one  8i<le  of  ttie  artery,  while  the  anouriam-ueedle  is  wilh- 
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drawn  along  the  ntlwr  end.  The  ligature  is  tied,  if  animal  tissue,  by 
lii««  "Bupgi-oirs  knot."  to  avoi4l  slipping.  Tlie  ligatuif  slioiilil  be 
api>li<-*l  tight  i-noii^li  lo  uccliidc  llio  liimtit  of  tht'  yess*-l,  lint  unl.  li^bt 
cm>ii);;)i  t«i  cut  lliii>ngh  it.s  coats.  The  ciiiia  are  cut  short,  all  heinor- 
riiogc  is  itrrfsti'd.  ati'l  the  wouod  cloise'l  wjtlifiut  <Iraiiiiige  by  sutures 
tbmogh  lln'  skill  anil  liiwiii.  A  fnct  worth  roiuemI«eriiig  is  th:it  every 
artery  of  much  size  Ik?Iow  the  axilla  mid  below  the  tt'iidiuoiLH  arch  of 
the  sftlipiis  muNcle  is  accoiupaiiied  by  two  veins  (veiiie  KomitesJ,  ooe 
gn  Htber  sid*. 

|jii\Tin\  (iK  TDK  IwnsirvATK  AHTKiiV. — The  iniiouiiiial*-  artery 

I  ImOiiiiiI  tW  up|H'r  part  of  the  stfrimm  and  thu  ri^ht  sttraoclavic- 
Dku-iu1iculatioiuaui3iHatHmkoue  inch  and  a  half  in  length  froiu  its  ori- 
gin at  tlieaorta  to  it-s  division  intothesubcIavianiitideoDiiBon  carotid. 

Rfintiom. — In  fi-out  ar^.'  the  sternohyoid  aud  BternothyiH>id  mus- 
d«s  iuhI  the  left  innominate  and  right  infenor  thyroid  veins.  Be- 
hiiwl  are  the  trai-hea  and  pleura.  To  the  imter  side  are  the  right  in- 
aiimiiiat.4-  vein,  (lie  rij;]it  puen mogast ri «  nerve,  uinl  the  pleura,  and  lo 
the  inner  sale  are  the  left  inferior  thyroid  vein  and  I  ho  Imchea. 

fifKiatiim. — The    patient   should   have  a  hard    ])il[(iw    tiador   the 
nhiiiilders  si^i  that  the  head  may  be  throw  a  baek.     Make  an  iui-ii^ioa 
rabuiit  three  inches  long  along  the  anterior  edge  of  the  sternoclei»io- 
mSKtotd    uiosele  to  Ih('  Ht4>rHorl!ivieiilar   articulation.     .Toin  Ihis  by 
auutUer  incision  of  the  saaie  length  along  the  clavieW,     If  the  anterior 
and  external  jngrdar  \eins  are  in  the  wiij-,  ligale  uinl  divide  them. 
I'tvidti  tile  sLetnal  aud  a  jtart  of  the  clavicular  altachuieiit  of  the 
ttterTHMleidomiikStoi^l,    exposing    the  sternohyoid   and     gt^raothyroid 
.inaaolra  wivei-p«l   by  the  Ihyroid  veins.     Pi-ess  the  veins,  to  one  side, 
W  l^ate  aiitl  iii\  i«le  tlieiii.  aud  .s<'parale  the  altachinentsuf  the  sterno- 
hyoid mid  Kternothyroid  miiscU-s.     Divide  the  deep  fuM-ia  and  expose 
,lbe  bifnroati<antf  tlio  artory,     Sepamte  the  struetores  gently  from  the 
'■rtery  until  the  anfui-ism- needle  can  Ih-  pa-s-sed  Ijelow  the  jioint  of  bi- 
fnmUion.     The  ligature  should  l>e  piissed  from  without  towards  the 
inner  sidr,  in  order  to  avoid  the  right  innominate  vein,  pneuuiogastric 
o#rve»  And  pleuni,  and  iilionUl  bf  tied  as  far  below  the  point  of  bifiir- 
calion  Hs  p<i.-«iible. 

Milton'N  method  of  ex[x>sing  the  anterior  mediastinum  may  be 
nifMlified  for  lig:ilioiiof  thi.svesse^l,  as  follows:'  "'1.  A  median  iiiriHioa 
tMuailefrom  the  larynx  to  the  middle  of  tlie^ter mini  or  lower,  dividing 
Ui4->skin  and  deep  Fiu;eia  above  and  the  periosteum  also  Itelow.  "_*,  The 
nt«ni4iihynid  and  sternothyroid  niiiscles  are  followed  down  to  their 
otts'iitt]    luaeiiion,   retrnetors  being    phi4x.-d  so  as  to  draw    the  !M^tt 
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l»arla  at  tlio  bsise  uf  the  neck  widely  apart.     3.  A  transverse  iiicisio  " 
is  tuai-lp  tlirdiigh    the   in;iiostfiim   along  the  upiier  border  of  tht; 
mftnubrium  ami  the  periosteum  ana  muscles  are  detached  from  the 
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Fia.  Y— Milcnn'imotlindnf  vipoiliik'  ttii? •nlvrliir  mrdiwUnum. 

pnftterior  snrfacc  of  the  tx»ne  by  blunt  elevators  and  the  finger,  as  far 
as  can  be  reaclted.  4.  The  oi'ditiaiy  amputation  »uw  is  tbcD  applied 
to  the  bono  in  Ih^t  line  uf  the  vertieal  inoislon  In  the  perio.sU>iiiii.  tlit^ 
soft  parts  in  the  neck  anJ  Ijehinil  the  sternum  Ijeing  protected  by  lliit 
metal  strips.  Tbe  saw  is  Iiehi  with  ita  point  turned  towania  th« 
neck  and  tbe  haiidle  Inwards  tlieeiiaiform  cartihige.  It  should  cut 
mc^t  deeply  al>i>ve  and  entirety  divide  tho  niiiiLiibrinm  iil  its  upper 
border,  the  cut  being;  more  shaHow  IjpIow  and  only  grooving  the  Imn© 
at  ita  lower  eud.  This  obliquity  of  the  cut  necessitates  the  long  skin 
incisiuii  which  bus  Xn^vn  described.  5.  A  stout  cliiMtl  ia  then  applied 
in  the  siiw-cutat  tbe  superior  border  of  the  uianubriiiiu  aud  the  tbiii 
layer  of  undivideil  tvone  on  the  posterior  surfat*  is  made  lo  giv*  way 
as  the  wwlge  uftiun  of  the  chisel  forces  the  two  lialveg  apai't.  ti.  Th* 
skin  being  well  retnittt-d.  a  Imiisverse  incision  is  made  in  the  peri- 
08t<'um  across  tb*  face  of  the  l>one  at  th<>  level  of  the  first  or  second 
I ntercoslul  space,  and  tlie  chisel  is  applied  in  this  line,  directed  ob- 
liquely onliranl  from  the  middle  lineon  each  side,  so  as  to  divide  e;Lch 
half  of  the  bone  from  tbe  bodyof  the  slenuiin.  The  instrument  must 
not  1m!  allowed  In  cut  entirely  through  the  bone  at  the  outer  border 
for  fear  u(  injury  to  tbe  pleura  or  inlernal  mammary  artery.     Both 
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He  a  lillle  distance  Cmm  the  bone,  ho  ttiiit  the  danger  of  wounding 
llipni  is  not  g!-e»t,  7.  rt(ronjr  retractors  are  tbfii  inserted  in  the 
niiMliai)  saw-cut,  and  wiUi  li  little  force  th«  ttto  lialves  can  be  sufli- 
Rleul  ly  sepiinited  lu  allov^  su-i^ua^  to  the  periosteum,  which  shoald  be 
csrefully  iiiriscd  or  sornlchwl  tliriMigh  witli  the  point  of  the  Icnif«, 
beginning  alxiw  where  tlie  daiigerof  damiige  to  llie  stihjacent  pfirtis  is 
kaist.  As  the  Tierioeteuiu  is  divideil  the  halves  of  the  bone  can  be 
mon»  widely  sppaniled,  ami  this  interval  jfr^idually  exleuds  froui  an 
iiirh  lo  Ill-ally  twicp  thsit  distance  as  the  sleady,  strong  triwtiou  is 
mainloineil  during  the  siilisequenl  oj^eration,     A  separation  of  three 

L-centimetreB  can  be  obtained  in  any  case  and  Uiis  ia  abundant.  Tlie 
Iler  intercostal  bi-anehes  of  the  internal  niiimnmry  urtory  are 
•mmewhat  tortuous  :ind  sutHcienlly  lung  to  allow  free  motion  of  the 
Iw.Hie  iiithont  rweiviiig  injaiy.  The  appeai^auce  of  the  floor  of  the 
wound  is  shown  in  the  t^ketth  from  the  cadaver,  opposite.  8.  The 
mnu'lcs  and  fsuseia  are  then  divided  by  biunt  dissection  or  with 
foreeps  aud  Boissors  in  the  median  line,  t>cginning  almve,  donble 
ligHtnn-s  being  applied  to  the  reius  which  cross  the  line  of  incision. 
The  tnirhfu  iiiid  great  vessels  at  the  root  of  the  neck  mu  he  frei'Iy 
exiM)*^].  After  the  ligation  the  two  halves  of  bone  ait  iinit^'d  with 
Rnlnree  and  the  w<mnd  is  closed  without  drainage,  exoept  at  the  lower 
augh',  where  drainage  may  l»e  necessary,  ualesji  bjemustatis  has  been 

_euiiiiph*l  <-. " 

Tery  f'.-w  RH<-i.-essf"l  MgatioDS  of  the  innoiuimite  artery  have  been 
ornied.  the  eases  usually  dying  from  secondary  hemorrhage,  kIiocIc, 
or  sepsis. 

LUiATIoN  urTiiK.'^trBcLAVtAN'  Artkhy. — The  Subclavian  artery 
vises  from  the  inn<M«inate  on  the  right,  and  the  arch  of  the  aorta  on 
llie  teft  Bide,  and  extends  to  the  lower  boi-der  uf  the  first  rib,  l>eing 
mven-i!  in  t\»-  mrnnil  ptiit  of  ils  course  by  the  scalenus  anticus  mus- 
clr,  tlie  porlioii  ti>  thi*  inner  side  of  tliis  muscle  iH-ing  atlled  the_;irri 
portiOD  and  tliat  to  the  outer  side  the  tfiinj  portion,  The  third  por- 
tion is  thai  of  •■lection  for  ligation.  The  artery  miiy  lie  ligated  in  ita 
llntt  portion  by  ati  incision  similar  to  that  made  for  ligtiting  the 
inaonUnate ;  (he  second  and  third  portions  may  be  ligated  through 
tlkCBjuiie  incision. 

Oprratitin. — Tlie  sbouMeps  should  be  elevated  by  a  bard  pillow, 
tbe  bnid  thniwii  back  and  turned  towards  the  opposite  side,  aud  the 
•kcHilder  on  the  side  lo  be  ligated  drawn  downward.     Draw  the  skin 

^A)Wliwnr<l  over  flie  clavicle,  and  make  an  incision  down  to  the  bene, 
four  or  five  inches  in  letigtli,  fmin  an  inch  e\teni!il  to  the  stenio- 
clavtruinr  articulatiiuj  outward.     On  relaicing  preMsure  the  incision 

irtMBJiut  above  thii  cluvicle,  the  external  jiigiUnr  vein  is  drawn  to  one 
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aide,  or  limited  and  diviiU-d.  It  sornetimefi  rn*.ses  Iho  rlavirle,  and 
in  Ihat  euw  wuiilrl  lie  divided  by  the  first  iuciaion.  Divide  tlic  dt*p 
fascia,  upun  a  grooved  director,  and  draw  the  posterior  btlly  of  ihv 
onioliyoid  musclii  upward  and  outward.     Sepamte  the  loose  areolar 


M 
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:\ 
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na.  e.— AnMotDlraJ  rcUtlDni  In  tbs  ivrrlutl  ttgum. 


tissne  and  deep  fasjcia.  and  draw  the  mipniHcapular  artery  and  vein 
and  traoHverse  cervical  veins  out  ol'  tlie  way  ;  feel  for  tlie  outer  bor- 
der of  tlie  scale:iii8  auticus  niiiscle,  and  triioe  it  down  to  its  insertion 
into  tlic  t(il>ertje  of  the  first  rib.  Tht'  artery  lies  to  tlic  onter  side 
and  bcbind  the  tubercli?.  wiiilc  the  viiMn  lies  iu  frouLunU  to  its  inner 
side.  The  artery  ii>  recognized  by  its  pcu^itiua  smd  pnlRatioTi.  Tlie 
cortls  of  the  brai'hial  plexus  of  nerves  lie  above  and  to  the  outer  side 
of  Ihc  artiM-y.  while  the  pleura  lies  behind  and  below  (ho  weond 
portion  wf  thy  Vessel,  The  anenrism-needle  coiitiiiiiiug  the  liy:iliin' 
Bhoald  be  piwsed  from  below  upward  aud  from  before  backward, 
taking  eare  not  to  in  chide  a  cord  of  the  hnu-hial  plesu*  or  the  phrenic 
iterve,  which  usiinlly  lies  on  the  antt-rior  snrfiKt'  of  the  scalenus  anti- 
euft  muscle,  lu  ligating  tlie  lirst  porthtu  of  th«  Kiibolaviaii  on  the  lefl 
shle,  the  internal  Jugulur  and  lefl  iiinoniiiiale  veins  antl  the  thoracic 
duet  must  be  avnidi-d,  tlic  internal  Jupnlar  vein  U-inj^  Ui  (he  outer 
side,  the  innooiinate  veiuH  iu  front,  aiul  the  thoraeio  duet  1o  the 
inner  side, 

IjiJATiiix  IIP  THE  f'oMMoN  Cabotid  Ahticry, — ^Thc  coinuion 
carotiil  Jirterii-s  are  alike  on  the  two  sides,  after  entering  IJie  neek. 
from  the  sleriinrlaviculiLr  articulation  onward,  but  on  the  led  tilde 
the  urtei-j'  ariww  front  the  aorta,  and  is,  therefore^  lougiT  and  ds-eper 
than  the  right  eiuolid.     Tlip  artery  entenda  from  the  aternoelavicalar 
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Mticnlntion  to  tta  bifarcation  into  the  luternal  and  est«rnal  carotids 
M  till'  upiMT  iKirdwr  of  tbe  tliyroiil  ciirtilagc.  Tbi»  x'psscl  is  crnsscd 
aboQt  iIh-  luiilnlU;  of  Us  ciiurse  uiipusitd  Ibe  cricokl  ciirtiliige  l>y  the 
^WDKiltyuid  iiiiisolc,  and  it  ii^  just  nbore  tlii»  puint,  in  tiie  "trkiiigle  of 
election."  that  the  artery  ia  ligalM  by  prcltri'iicft. 

Rriafioiu. — In  front  (superlipui.1)  art*  the  skin,  fascia,  platysma, 
FstcrnomaAtuid.  and  ontobvoid  muscli'S,  the  dcscrendens  iioiii  ufirve, 
anil  Ihe  ntiterior  jugular  ami  thyroid  veins.  Behind  arc  the  inferior 
Uivrrtid  artery,  n^eurrent  larjngeid  iifrv(i,  and  syiupiitLetic  iierve. 
To  till*  inner  side  are  Ihe  tracheal,  thyroid  gland,  re<'iiriT'[it  larynjieal 
ncn'<v  and  infi-rior  thyroid  artery.  Externally  arc  the  internal  jng- 
nlar  vein  and  {lueQiuc^astric  nerve.  The  artery^  vein,  and  nerve  are 
contaiufKl  in  uue  i^heuth,  the  nerve  being  between  and  behind  the 
.  TMBels. 

Dpemtion. — Place  a  pillow  ander  the  jiatieoL's  slioulders,  extend 
\thc  mn'k.  imd  turn  tlip  fiice  tow;irds  the  opposite  siiU-,  A  line  drawn 
a  |)oiiit  nl■d^vily  bi^tweeii  the  angle  of  Hie  jaw  and  the  mastoid 
|n»«^*s  to  llu-  sternoelavicnlar  articulation  reprejjeuts  Ihe  eonrse  of 
v(<!«(^l.  ^fake  !iu  incision  about  three  inches  long  along  the 
rior  border  uf  the  sternocleidomastoid  uinsele.  with  its  centre 
ippOMte  tJie  rrieoid  cartilage.  Divide  the  ekin,  fa^t^ia,  ami  plal>  snia, 
ipoc^iig  the  anterior  edge  of  the  stern omast-oid,  whieh  is  retra^jtt^ 
ftotirnrti,  while  llu?  sternohyoiil  and  sternothyroid  muscles  are  re- 
ptfil  inward.  The  urtery  i»>  foaud  in  this  umseular  interspace 
ii  by  the  omohyoid  muscle.  The  sheath,  upon  'which  is  aeeu 
dest'endcns  iioiii  nerve,  is  opeaed,  and  tie  ligature  passed  from 
'without  inward,  to  avoid  tlie  in ternni  jugular  veiu  and  jinenmogjistric 
iwrve.  The  internal  Jugular  vela  can  he  li^at^d  by  I  he  same  incision, 
ao  opemtion  which  is  aometimefl  necessary  iu  thrombosis  of  that 
VCM«1  itnd  of  the  lateral  sinus. 

Lkjation  (IF  TUE   E.VTKKXAL  Cahotii)  Aktehy. — This  veasel 
ctcndlt  from  the  upper  iMirder  of  tlio  thyroid  curtilage  to  the  neck 
th«  condyle  of  the  lower  jaw,  liehind  which  it  divides  into  the 
Mnporal  and  in(t;rnal   iiiaxttlary  bninehe^     Its  priueipal  relatioiiii 
t!  as  follows:  In  front,   the  hyjio^lossal   nerve,    liii;riii)|  ami  facial 
reins,  and  the  paroli<l  gland  with  the  facial  nerve  and  U'lnpuroioiix- 
^llary  vein  iit  ii.H  substance,     Behind  ai-e  tlie  superior  laryngeal  ami 
l<i^)pUar>n;;enl    nerves.      Externally   and    behind   in   the   internal 
nAiii  artery.     This  artery  gives  off  eight  branchcj}, 
0|p*Tn/»(»M.— riaee  the  patient  in  the  Hsiuic  position  as  for  ligation 
the  o^niaion  eanilid,   make  an   incision  over  the  anterior  Imrder 
tile  »t4'rnouut»toid  niusete  and  from  the  angle  of  the  jaw  to  a  point 
lite  the  middle  of  tbo  thyroid  cartilage.    On  dividing  the  skin 
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IJOATIOJT  07  THE  StTERioR  Thvboid  Abtkkv.— This  orteiy, 

first  IjrniiHi  uf  tlie  exl^rnal  carnliil.  arisfs  soinetlii unless  tliaii  au 
liwli  In-Iow  rile  greater  troriiu  of  tlie  liyrhid  Iwnie  and  (Missfs  sliglitly 
ajtw^nl  and  inward  before  turning  downward  to  ent^r  the  tiiyroid 
land. 

t}pfr4tiion. — Make  an  incision  about  tliree  incbes  long  over  the 
aiit4-rt)»r  Ixjrder  of  the  sUrnocleidoniaKtoid  with  its  cpnti-e  sligliUy 
^^M-low  tlie  cornii  of  tlie  hyoid  hone  (about  tLe  stiiiic  ineisioii  as  llint 
^Ht>r  lifpition  of  the  exlerikal  carotid).  Expotse  the  «xtt.Tnnl  carotid  at 
^BtBorJffin  and  identify  the  thyroid  by  its  Iwing  the  first  bnincU  given 
^Kffancl  its  position  just  bolon-  the  t>oruu  of  ttie  hyoid  bone.  Pass  ttie 
ligature  from  above  downwartl. 

LloATlos  OF  THt:  Llxoi^Al.  ARTERY.— TIlia  i»  th«>  second  braiidi 

|ivf-ii  riff  from  tlif  unt^'i'iop  portion  of  th('  exreriial  ftiTOtid,  uud  arista 

ItnoBt  opposite,  bat  slightly  bt'Iow,  tho  gresiler  cornu  of  the  hyoid 

«or,  and  may  Im-  ligjited  by  the  incision  for  lij^ating  tlu-  ext<?rnal 

rutid,  or  iL  may  1m?  ligateil  in  Ijcsser'a  triangle  by  a  cnrved  incision 

am  near  the  angle  oftlie  jaw  Just  in  front  of  the  fat-inl  arfery  down- 

ird  and  forward  tn  Ihe  greiiler  cornu  of  the  hyoid  bonp.  then  for- 

Wiinl  mid  uiiwiird  towards  the  chin,     Tiie  slcin  and   fascia  being 

ivided,  the  siibnin.tillar>'  gland  is  esposa-d  and  rc-tnu-ted  npwiird. 

er'fi  triangle  is  E<tw  seen,  the  basv,   «-hieh  is  upward,   bi'ing 

by  the  hypoglossal  iiL'r\e.  while  the  two  sides  sire  fonmil  hy 

Ih^antprior  and  [josterinr  t>ellies  of  tlie  digastric  muscle.     The  hyo- 

rlcoBOs  muscle  forms  the  tlnor  of  the  triangle.     On  sepaniling  the 

Ibrefl  of  thia  nuiscle  the  lingual  artery  ia  found  K-neath  near  the 

)id  bone.     The  ligature  is  passed  around  the  vessel  from  atmve 

rnwTird. 

LmATloNoF  THE  Faciai-  Abtehy. — The  facia!  is  the  third  of  the 
hiteri'T  bmnvln--s  "if  ihi;  t-sternal  carotid;  arising  a  short  distance 
IIkivi-  the  Itngn:)!,  it  piis«>s  upward  and  forward  hu'iiealh  the  lnwly  of 
thv  inferior  ninxilla.  rrnssiiig  tUat  bone  through  a  groove  about  an 
jiteb  ill  front  of  the  »iigle.  and  then  runs  forward  and  upward  to  the 

I nagle  of  the  montli  and  side  of  Ihe  nowe, 

^K  t|prtvtfi««, —  In  conimon  with  the  superior  tliyroid  and  lingual  it 
^^Bny  Ix)  ligalt'd  thntngh  Uie  incirtion  for  ligation  of  the  external 
curoiid.  Unt  it  is  most  easily  i-Ciiehed  wheit  it  crosses  the  inferior 
uiixilla  juHt  ill  front  of  the  niiisseter  niusfle  by  "n  incision  aljniit  one 
ich  in  lenglh  along  the  lower  boriler  of  thiit  b«)ne.  The  skiu,  fiuicia, 
]d  platyRmu  having  Ihjoii  divided,  the  vessel  is  expose.!  and  shonld 
M'imi-ated  fiinn  its  vein  in  passing  the  ligature. 
Ll'i.»TI"N  uy  Til!'.  TliMI-oUAl.  AKTliftY. — t)ne  of  the  terminal 
ite  of  tbo  external  ciirotid,  thii^  veflst-l  pas-ses  from  its  origin 
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beliind  tlie  ii«'pk  of  t!ie  condyle  of  tlie  Iwwer  jiiw  tlirouf;h  tli«  panirw 
gland,  ucros^  tlie  zy4.^i)i]ia,  aiiil  about  Ivu  liicIifTs  iilxive  lliiil  pniet'st 
divides  into  its  teruiiiml  biauclies.  Tbe  ve&*«;I  is  lig»te<l  by  an  in- 
ciaion  one  inch  in  leiiglli,  iiUfnit  oiie-qunrtcr  afn.ii  iiiph  in  fnmt  iif  the 
traguH  of  tite  u.'ir.  The  artery  is  fumid  Ix'ih^;iIIi  tlit;  >ikiii  uikI  i\v*-p 
lasiiiaiM-couipaiiied  by  its  vein,  aud  tbe  ligature  is  passed  fruui  Ix^liitid 
forwiird. 

Ligation  of  the  Oitipital  Ahtehv. — From  its  origin  from  tlie 
external  ciirotid  a  little  alxne  llie  fiwial,  tlie  oc-cijfilnl  artery  piuwiM 
buckwiLnl  aud  upwiird  l>etieai1i  the  purtitid  gltiiid  and  dipistiie.  and 
Btylobyiiid  muades  tliruiigb  the  <K:<;ipital  grouse  of  tlie  uiusluid  pn^ 
WS8.  Tlie  ai'iery  may  1"'^  ligaied  at  its  origin  or  l^biixl  tbe  niafit'oid 
prncfss, 

Oj>rrai{on.~^At  Us  Origin. — Make  an  incision  over  the  nnterior 
border  of  the  stcrnouiiistoid,  with  llic  centre  of  tlie  iacisiou  oppfwile 
the  greater  cornu  of  tbe  liyoid  lione  (the  eatne  ai?  the  tiicirtion  for 
li^ating  tlie  exteniiU  or  internal  caixjtitl).  I)i\ide  the  skin  and  fiiscia 
carefully  until  tlie  posterior  belly  of  the  digiisLric  mnsclc  isexptwed. 
atiiljn^it.  Ix'low  will  In;  seen  the  hypoglussnl  nerve  winding  rniut  l^'hiiid 
furwarii  siround  the  occtpitnl  artt'ry.  lichiml  fhe  Mtistoul  I'roceas. — 
Makft  a  liorizonlal  incision  about  two  inches  in  l'(-n<:lh  froin  just 
below  the  niEkstoid  prtwe-ss  backwanl  and  inward.  Divide  the  skin 
and  jiart  of  Hie  aftiu'hnii-iil»  of  the  stertionuustoid  aud  splenius 
muscles.  The  artery  is  found  al  the  b'Jttom  of  the  vouud  Just 
after  il-s  passage  through  the  4>reipilal  groove, 

LuiATloN  iiF  THF,  IM'ICKIok  Thykoid  Aktery.— Arising  from 
the  thyroid  asi^  tlie  inferior  thyroid  artery  passes  upward  aud  ii»- 
wiird  behind  tLe  eitrotid  sbentb.  to  eutor  the  thyroid  glaml  opposite 
the  iillli  cervieal  vcrtebni.  In  front  of  the  vessel  are  the  common 
earulid  artery,  the  internal  jugular  vein,  and  thepueiinioga'sliic  iieii-e 
and  sympathetic  nerve  with  the  middle  cervical  ganglion. 

Oprrdtion. — Make  an  incision  as  if  to  ilsale  tbc  common  (xirotid 
below  the  ijiiiohyoid  nun+t'le.  Ksjiow  the  shenlli  of  the  carotid  artery 
and  draw  it  outward  with  the  slenKima.stoid  iniiscle.  The  inferior 
thyroid  is  found  liehiiid  tlieshenl.Iioiipusite (.lie liftli cervical  \erlebra. 
In  psussing  the  ligature  avoid  the  lecUrn-nt  laryngeal  luTve  wJiicli  is 
bctiilid,  aud  the  thoraeir  duct  iflow  down  on  thv  leftside. 

Ligation  oi-  thi:  Vertj:hi£AL  Aietlky.— The  vertebral  artery, 
aritiing  from  the  first  porlluu  of  the  siiU-l avian,  pa8HC»  upward,  enters 
till"  foramen  In  llie  I raiLSvei-w  pronivs  of  the  sixth  (■er\  ical  verlebra 
and  Ihi'ougli  lite  eorresiiondiui;  foramina  of  tin*  vertebra'  h-Ihivc. 
AH^T  p!ULs.ing  thri>itgh  the  atlas  It  turns  backward  around  its  artic- 
ular prui-e-sH  nnd  enters  the  Nkull  through  the  foramen  iiiagnuiu.     lu 
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front  of  tlie  vesBi-l  are  the  carotid  slieatU  aod  iUscoiiteuta,  the  infiTiof 
tliyroiJ  artery,  and  lln?  vertebral  v*-iij. 

itpfralitin. — Tho  vesNel  is  UMHilly  tied  in  its  first  jMirMoH  iH'fora 
eol«riiig  liie  fiiraiuen  of  the  sixth  ctrvical  %-ertcbra.  Make  an  in- 
cision atM>iit  foar  iiielii-s  loiijj  aver  the  auterior  burner  of  thi-  sterno- 
maslutd  muscle  upwiirU  iVoiii  the  et^TUOclaviculai-  arliculatiiiiu  The 
Mf rtionitvttnid  luusele  is  drawu  ootwanl  and  the  canttid  Rhealb  jiiid 
ciinients  either  outward  or  inward  tis  in:iy  Ih^  most  convenient.  The 
di-rp  G&scia  is  sepai'aled  by  blunt  disM^cllun,  and  the  iiiterva)  Itclweeii 
tb«  ttralt^nn.*^  antiniH  and  loiigas  roUi  muscles  Is  £oU{;ht  alHiut  an  inch 
WInw  the  tubercle  of  the  sixth  eervica!  verttbra.  Hero  llio  artery  is 
seeu  covered  by  its  vein.  The  ligature  shoubl  be  psissed  fixiiu  with- 
out iuwanl  and  fruiii  Ix-hind  forward.  The  ve.ssc'l  may  lie  ligated 
by  an  incision  along  the  posterior  border  of  the  ster nuclei domastoid 
mttSKiv, 

Lic:iTii>x  tiFTHic  iNTEKSir.  M AMMAHT  Artkry. — The  internal 
namniary  artery  arises  from  the  lii>t  part  of  the  subrluvian  and 
pMB(S«lovrnward  along  the  posterior  eurface  of  the  costal  cartilages 
•boat  half  an  imh  from  theirjunctioii  witJi  the  Bleronm  to  the  sixth 
tnteriNHtlul  t^piu^e,  where  it  divides. 

(^trrnlion, — The  artery  may  be  ligated  iu  any  one  <if  the  first  five 
costal  siiaci.'W  by  nil  incision,  vertical  or  liurizontal,  exposing  the 
alxHit  half  an  inukfn:iiii  the  border  of  the  st«ruuia.  In  passing 
the  lipttiire  look  out  for  the  pleura,  especially  in  the  first  two  inter- 
cudlal  itpaeiwi. 

LiiiATioN  <ir  THE  AxiLr.iKY  Ahteht. — This  vessel  is  the  con- 
liiiDiUioa  of  ihi-  sulwlaviati  aitj-ry  and  extends  from  the  lower  lionjer 
vf  tbe  flnit    rib  to  the  lower  tiorder  of  the  leudon   of  the  laliHsinius 
Idontl.     Thearlerj''  is  divided  into  lhre<!  portions  by  the  pectoi-alis 
minor  which  crosses  itw  loiiblle.     In   front  arc  the  i>cclorali.s  niujur 
f(aiid  over  its  sirond  portion  the  pcctoralis  niiuorl,  the  e-tternal  an- 
terior tlioracie  nerve,  and  the  rephalio  and  aci'ooiiothoraeic  veins. 
[To   its  outer  side  is  tlie  hraetiial  i>leicus  and   to  its  inner  side  the 
laiillary    vein.     Tha  third  portion  iif  the  uriery  is  enibraecd   by  the 
[r«*l»  of  the  median  nerve,  and  has  on  Us  imler  side  the  median  and 
'  i«iwnltkent;iiiei>UR  nerve.*,  mid  lo  its  inner  sidi-  thetilnar  and  internal 
vtiUim'tinK  nl■rve^-     The  artery  is  nsiially  li}r:ited  in   it.s  first  ur  thii*d 
portions. 

fiprmlitin.—  Firnt    J'nrlifm, — The   shoulder  should   t>e  elevate<l  as 

jnnoh  a»  possible  to  give  room  IkiIow  the  clavicle.     Make  an  in(?ision 

UiTve  OF  foui'   ineheK   i]i  lengtli  from   liiilf  an   ineli  from  tlie  sterno- 

diiviciilar  arttculatiou  downwanl  and  outward  in  the  space  Ix'tweeii 

I  lli«' pectorulis  major  and  deltoid  muscles.     Hepsirale  the  deltoid  and 
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along  the  inner  bonier  of  the  coraoobraeliiaUs  muscle,  aud  in  the 
middle  and  low^r  tliinls  along  the  inner  border  of  the  bict-ps, 
Uenieiuber  that  the  uM-dian  iiervo  on>s«fs  the  artery  alioiit  the  middle 
frotn  tta«  oQter  to  the  iiiiier  side.  It  19  aoconijiani&d  by  v«Mie  oomjt«s, 
and  lias  to  its  inner  side  the  basil ie  veiu  :iiid  the  ulnar  and  iolfrnal 
riitanmtis  nervps.  The  bmchial  is  usaally  ligated  at  the  middle  of 
the  arm  or  at  thv  l)eiid  of  the  cIImiw. 

Op'nvrunt.—At  the  Midillc  of  the  Ann. — Make  an  incision  abont 
Ibire  iii(>b«H  long  in  the  line  of  the  artery  along  the  inner  border  of 
ihfbici'ps  inuiwie  tln'onfrb  the  skin  and  superficial  fascia,  avoicliug 
^Uie  basilic  rein,  whith  is  slightly  to  the  inner  side,  Tiie  biceps  is 
tirn  outward,  exposing  the  sh^^th  which  encloses  the  artery  and 
coniiteg.  The  iiie<li!in  uervc,  which  is  in  front  of  op  to  the 
or  outer  side  of  the  arl«ry.  is  dniwn  inwiird  or  mitward  as  may 
be  (nmvcnipiit,  llie  sheatli  opened,  and  the  ligatnre  pasaed  aronud  the 

Iyeasel,  taking  care  not  to  include  the  venje  comit<?8.     Occasionally 
ro  artvri^  are  found,  on  uocyiiut  of  high  division  of  the  brachial, 
At  th^  Bend  of  the  Elboit.^Vk'iXh.  the  foreurm  siipiiiated  make  an  in - 
sion  libotit  two  inches  in  length  alongthe  inner  bordtr  of  the  biceps 
idoa,   avoiding  as  far  as  possible  the  snperficial  veins  and  the 
it^MTial  cutaneous  nerve.     Divide  the  bicipital  a)>o neurosis.     The 
is  foniid  Itetween  the  biceps  t«udon  aud  the  median  nerve. 
LloATIoN  OF  THE  Radiai.  Akteky. — The  mdiat  artery  estenda 
am  the  middle  of  the  front  of  the  elbow  along  the  radial  Bide  of  the 


Ao.  Id.— ligKloD  or  taAitl  A^A  uLluLt  ailettet. 


fonsrm  to  the  carpus,  around  which  it  winds  backward,  beneath  the 
estcnsiir  tendons  of  (be  thnnib,  and  enters  the  palm  of  the  haml  be- 
tween the  first  two  metacarpal  bones,  then  crosses  the  bases  of  the 
niietacarpal  bones  to  the  ulnar  side  of  the  hand,  where  it  iaoscutntes 
wiib  the  deep  branch  of  the  ulnar  artery,  forming  the  deep  palmar 
arrh.  The.irterj-  mayln"  ligated  in  any  part  of  ilsermnw, — the  upper, 
middle-,  or  lower  third  of  the  forearm,  or  in  the  palm  of  the  hand. 

OprfiiHon. — In  thfi  f'jipfif  ThittL—TiiQ  coiii-seuf  the  nidial  artery 
is  iudiealed  by  a  line  drawn  from  a  point  half  an  inch  Ijelow  the  mid- 
dle of  the  front  of  the  elbow-joint  to  the  ulnar  side  of  the  styloid 
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side,  or  ligated  and  divided.  It  sometimes  crosees  the  clavicle,  and 
in  that  case  would  be  divided  by  the  first  incision.  Divide  the  deep 
fascia  npon  a  grooved  director,  and  draw  the  posterior  belly  of  the 
omohyoid  muscle  upward  and  outward.     Separate  the  loose  areolar 


Fio.  6.— AnaUiiiiiral  rvlaiiotu  In  the  cervfi'al  region, 

tissue  and  deep  fascia,  and  draw  the  suprascapular  artery  and  vein 
and  transverse  cervical  veins  out  of  the  way  ;  feel  for  the  outer  bor- 
der of  the  scalenus  unticus  muscle,  and  trace  it  down  to  its  insertion 
into  the  tubercle  of  the  first  rib.  The  artery  lies  to  the  outer  side 
and  behind  the  tuborcle.  while  the  vein  lies  iu  front  and  to  its  inner 
side,  Tlie  artery  is  recoj^nized  by  ils  position  and  pulsation.  The 
cords  of  the  brachial  plexus  of  nerves  lie  above  and  to  the  outer  side 
of  the  art^^ry.  while  the  pleura  lies  l:)ehind  and  below  the  second 
portion  of  the  vesst^l.  The  aneurism-needle  containing  the  ligature 
should  Im'  pa.ssed  from  iKflow  upward  and  from  before  backward, 
taking  earv  not  to  int-liidf  a  cord  of  the  brachial  plexos  or  the  phrenic 
nerve,  wliich  usually  lies  on  tlie  anterior  surface  of  the  scalenus  anti- 
ens  niusrle.  !n  li(;!Ltin;;  the  lirst  ]iorli(>i)  of  tlie  subclavian  on  the  left 
sidi',  the  internal  Jiifriilar  and  left  innominate  veins  and  the  thoracic 
<luct  must  Ih'  avoided,  tlie  internal  Jngulnr  vein  lK>ing  to  the  out«r 
sidf,  llii-  inniirujnat<'  veins  in  fnuil,  and  the  thoracic  duct  to  the 
inner  side. 

l,HiAi'ii>N  <ii'  Tin:  CoMMiiN  C.vHoTin  AitTKitY.— The  common 
caruti<l  arlcrics  arc  iilikii  (ui  tlie  two  sides,  after  entering  the  neck, 
from  the  stt'iiiorlMvinilar  articulalion  oiiwiird.  but  on  the  left  Bide 
the  :irl«Ty  arises  fnun  llic  aorla,  and  is,  tlierefore,  longer  and  deeper 
than  the  riyht  ciirolHi.     The  artery  ex1*'n<is  fnim  the  sternoclavicular 
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I.IOatiox  vy  TiiK  StrfTRFici Ai.  I'ai,^i\u  ASt'ii. — This  jircli  ia 
Um-  ii>ntiiiimtion  of  tbe  ulnm'  ai't«3ry  tmtwjii-ii  acn'iAs  tlie  imfm  to  tlie 
ratlial  side.  whi!re  it  imiwiilates  witli  a  braiiclli  from  llie  radial  artery. 
It  iscnvprcii  by  lln-slciii.  |»iil maris  bn-vis  iiiiisclf.  niul  paliiiiir  fiL-w'iii. 
atHl  is  iiidiutk-d  liy  :l  lint;  Jr.i'nn  arrni^  Hk-  pului  in  liiie^  witb  tlie 
thumb  when  set  at  right  anglm  t<»  the  hand. 

Opi-ratiun. — -Ttii-  siivh  is  cxpihtipd  by  an  incision  ocro^  its  course 
through  thv  skin  and  iKihnur  fii^ci.).  in  line  witli  the  fiiigem 

Ligation'  nv  tiiii  Lvtrkixistal  Artekies. — The  iutercoatal 
iirtrrios,  cx4N"pt  th(?  first,  whieli  nrit^es  from  tfie  BiibclavisiK,  cunie 
frum  thi*  aurta.  and  are  *'](*v<>ti  in  niinibpr  on  wwh  side.  They  pass 
outward  to  Ihp  int^TivwtAl  spaco,  where  e;H'U  artery  divides  jnio  two 
bmacltfS,  nil  itnteriur  and  a  posteiiur.  The  anterior  branch  dirides 
■kwr  the  angle  of  the  rib  into  two  bmncLes  the  larger  ninuing  in 
th«  grvwivf!  in  thi'  liiwiT  Imrdi-r  of  tho  rib  above,  while  the  8Dialler 
nilM  iiliing  the  upptT  bfirder  cif  the  ril>  ln-lnw. 

Optration. — An  interoistal  art*;ry  may  he  ligated  tbroagh  an  inci- 

MOQ  parallel  with  and  gvei-  the  rib  beneath  uhivh  th<>  vessel  rnns. 

Tbo  soft  parts.  invliidi[i>^  the  artery,  may  be  rieparat*'^!  from  the  ril>by 

a  periosteal  elevator,  or.  if  necessary,  a  portion  of  tlie  rib  may  Ix? 

^■cri.si'd. 

H    LiiiATioy  OP  TKt:  .\bikjmi\*al  Aokta.— .Make  an  iQcl&ion  through 

^ftl>  left  ri*etus  ranscle,  ab^nit  ftmr  indies  in  lenfjth,  with  its  centre  op- 

^NMite  the  unibilieus,     Oprn  tbe  peritoneal  cavity;  press  the  intes- 

tinre  to  the  ripht  ;  loeate  the  aort^  by  its  imlsiition  ;  tiMr  tbrou^jh  tbe 

peritoneiiru  eo\ering  it,  in  order  to  prevent  hcmorrbiige,  beinj;  cairful 

to  iiijnre  the  vwia  cava  and  the  sympathetic  nerve,  and  psjss  the 

tHPe  fmui  riglit  to  left. 

t>f  14  Ittr-itioiis  of  the  aurta.  lit  for  aneurism  and  2  for  tniunuiti^im, 
tiavK  i)tv.u  fiitiil. 

UoATtox  OP  THE  a>«Mos  ILIAO  APTBEV-— Eat'h  wuimon 
o  nrl«ry  extends  from  its  origin  at  tlie  Ijifiireattou  of  tbo 
irla  al.  ihii  U-ft  side  nf  ihe  Imdy  of  tlie  fourth  lumbar  vertebra  to  tlie 
a[i|MT  bonier  of  the  eaero-iliuc  Kvurbundrosis,  being  a,tHJut  two  iiiebee 
in  lenKth,  Ilio  riySit  l>ein{;  slightly  longer  limn  the  IcH-  The  right 
mrUTy  ernsws  ImhIi  Ihe  left  and  riylit  iline  veins,  while  tlie  left  artery 
^■iM  l»  tbe  outer  Kide  uf  the  left  veiu.  The  ureters  cross  the  iu-teries 
^Otout  or  just  aflert heir  bifnrviilion  into  the  internal  and  external  ilitie; 
Ihe  riffht  artery  hiiH  in  front  of  ii  the  ileutu,  while  the  left  ha-i  in  front 
leKitfierior  ln-movrliiiiil.'d  artery  and  the  reef nm.  The  Une»r  guide  to 
le  vfsst'ln  Im  a  line  drawn  fronj  a  pciitit  a  litllo  Wlow  :iml  to  the  left 
ieuf  the  uuibtlieuii  In  a  point  midway  lx.-tween  the  syuipliysit^  pubis 
rior  ««i>erior  spinous  process. 


riu.7.-8uirEica1  anaiomyol  tbcHnvrleifif  lliv  riiick.   ( After  Ontr) 


bjoiil  and  digastri<'  iiiq8«1^.  The  artery  is  i<]en(ili(.'i]  l)y  (iiKliiigsome 
of  iU  bniiit'liJ?s.  TI1&  needle  is  puiwcd  from  witlmiit  iiiwanl,  or  fronj 
bcliind  forward,  carefully  avoiding  tho  iuternal  jugubir  vein  and  llie 
piieumoiKist lie  nrrve. 

LliiATluN  w  THI-;  iNTRttNAL  ('AROTtti  ASTERY.— The  internal 
carotid  passes  upward  from  tlit  Jtvel  of  tlifi  Ktipcrior  Iwndi-r  of  the 
thyroid  curtihi^u  iiiid  ■eiilei's  tiie  skull  tliiougb  the  ciirotiil  fonimen. 
In  the  Uipck  ir  Ilea  at  the  fnnit  of  ilie  trsiiis\  erse  pnicesses  of  the  first 
three  cervical  vertebne. 

Opeivii'm. — The  inciHton  is  the  ssinn?  jW  tluit  for  ligating  the  ex- 
ternal carotid,  and  Che  relations  of  the  vesw?!  at  the  point  of  lifiratioQ 
near  its  origin  arc  nearly  the  wnne,  it  Winn  po,<erior  and  a  littlr  ex- 
ttrmul  to  the  external  carotid.  The  ligature  is  passed  Iroui  without 
inward. 
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Tin-   Ti-ani^riti>neal   Mflhod. — Make  an   incision  near  the  outer 
irdpr  of  tile  ri'eHis  uinscle,  or  o|>e»  the  ab(l4>nnnal  eavily  by  the 

^''flTidinm"  mctliixl  f<ir  api>etidpf.tiniiy. 

^H      Tlir  RjtirnptriUiiifal  JAe/Aw/.  — Make  avurved  incisiou  fiinu  a  puiut 

^Hn  inch  abovethe  niid'lleof  Puupart's  lij;r<imeriU  iipvarU  niid outward 

^^b  &  |H)int  oil  a  li^vel  witli,  but  twu  iii(;h(«  iuk'rtial  to,  tlie  acilerior 

^liiM!  of  the  iliuni.     Divide  IJie  skin,  fasriii,  and  miisok-s  tiiiHI  the 

peritooeani  is  exposed.     This  is  strip|>ed  iipwiiiti  aud  inward  until 

the  onter  border  of  the  psoas  muscle  i»  recogoiaed,  ■when  th«  vessel 

^Bmii  Ik-  fi'lt  pnli^ntiug  iihui^'  Lht*  inner  btmU'r  ul'  Ihi^s  iiiiisolt-.     P:i!^  the 

PRguturv  from  withiu  outward.     The  deep  cjngaMriv  and  dwy  circamjlex 

itiae  arteries  may  be  ligated  by  lueaoa  of  this  incision. 


X 


Pis.  U.— lignltan  nf  ti-mofB]  attttf  nt  Uts 
Bt<eKoI  i^aurVi  inuucla. 


Vl*  U.— UtBtUin  ar«sl*nutl  Iliac  kfHl  Irmor*] 
^^^  Mlarlea. 

^1  Lir.ATlos  OF  THE  Glcteai-  Auterv.— The  glnteal  artery  \&  the 
^HoiilltiualioDOf  the  posterior  trunk  urtlie  internal  ilisc  und  passes  out 
l^n^  thf  pi'Uis  tliroajfh  (lie  great  sacroseiatic  foramea  above  the  pyri- 
II     form  in  niiLsi'le. 

^H  OpcmHon. — M'ithtLe  patient  uti  hisiibdumenor  side  and  ILt^  ILigli 
^^olaU'd  inward,  make  an  inriBton  four  or  five  inches  in  h'n<j;t]i  fnmj 
,  tfae  jiiisterinr  sjdnoiis  process  of  ttie  ilium  towards  the  trm-hanter 
^Ktuijur  ill  liiii-  Willi  the  fibres  of  the  gluteus  umxinius  muscle.  Sepa- 
^■Mo  the  libn-s  of  this  muscle,  and  the  artery  will  )w  foiiud  beneath,  at 
^^PhTvpiicr  iMinlerofthe  pyriformi8.just  after  its  escitpe^  from  the  great 

sorruseialic  iioleh. 

Lit)\TiiiX  iiF  THE  SCIATIC  Akteh Y- — The  sciatic  artery,  one  of 

the  tcrmiiuU  bnuicbes  uf  the  aoLerior  trunk  of  the  internal  iliac, 

b 
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IjeLind  Ihe  neck  of  llic  condyle  xf  tlie  lower  juw  tlirnn;;!!  the  iiaroHd 
gland,  across  tte  zyfjouia.  and  ubout  two  inch«  abuve  that  proeeaa 
divides  into  its  t*^i-niiiial  Imiiiiilies.  The  A'e^el  is  ligated  by  an  in- 
cision Olio  iiK-li  ill  leiigdi,  alKiiit  oue-quarter  of  an  ineli  in  fnmt  of  the 
tmsiis  "f  tlie  ciir.  The  artery  is  loiind  iK^m-alh  the  fikiii  and  deep 
fascia  aecompaiiied  by  its  vein,  and  the  ligature  is  passed  from  beliimi 
forwjird. 

Ligation  of  thk  Occ"ipit*i.  Ahtkhy. — From  its  origin  from  Iha 
external  carotid  a  little  above  tlie  facial,  the  occipital  artery  pa.' 
backward  and  upward  betieatli  the  parotid  gland  and  dig-dStric  ftinl 
stylohyoid  muscles  thinugh  tha  occipital  groo\'(?  nf  the  luastuid  pro- 
ceaft.  The  artery  may  liw  ligated  at  its  origin  or  behind  the  mastoid 
process. 

Operation. — At  its  Oriffiii, — JIake  an  incision  over  tlie  anterior 
tmitlcr  of  thestcrnoniasloid,  with  lli*'  centre  of  the  incision  opposite 
the  greater  cornu  of  the  liyoid  bone  (the  same  as  the  incision  for 
ligating  the  external  or  internal  eanjtid).  Divide  the  skin  and  fascia 
Carefnlly  until  the  posterior  belly  of  the  digastric  nilisele  is*'X|Xi3ed, 
and  jiLst  bi;ln\v  will  l>e  seen  the  hypoglossal  nerve  winding  from  lu-biud 
forward  around  the  occipital  artery,  Brhiml  ihe  Monoid  Pruc&u. — 
Make  a  horizontal  incision  Uibnut  two  iuchea  in  length  from  Just 
below  tlie  mastoid  proceed  ba<.'kward  and  Inwiird.  Divide  the  skin 
and  part  of  the  attiiehmentti  of  the  ateriiuma.'^toid  and  spleuius 
muscles.  The  artery  is  found  at  the  bottom  of  the  wound  just 
after  its  passage  tiuimgh  the  oceipUal  groove. 

Lkiation  of  Tin:  Inj-kkiou  THYBOitJ  A KTERY.— Arising  from 
the  thyroid  axis,  Ihn  inferior  thyroid  arlery  passes  upward  and  iu- 
ward  behind  the  carotid  sheath,  to  enter  Ihe  thyroid  gland  opposite 
the  tlAli  cervical  vertebra.  In  front  of  the  vessel  are  the  comniun 
eirotid  artery,  the  internal  jugular  vein,  and  the  pneumugaslric  uerve 
aud  sympathetic  nerve  with  the  middle  cervical  ganglion. 

Op'Tntion. — Make  an  incision  as  if  to  ligate  the  common  esirotid 
below  the  (imoliy«nd  niui^cle.  Expose  Ihe  tiheatli  of  the  carotid  artery 
and  draw  it  outward  with  the  stenioniastoid  muscle.  The  iuferior 
thymiil  i»  found  Iiehind  llieslicalliiopprBiitothefiftheervicnl  vt-rtt'l>ra. 
In  piL>«ing  Ihe  ligaluri:  avoid  the  recurrent  hiryii<rc;il  nerve  which  is 
behind,  and  the  thoracic  duct  if  low  down  on  Ihe  leftwde. 

LliiATli'N  OF  THK  Veetkhh-U-  Aktkry.— The  vertebral  artery, 
arising  from  the  first  portion  of  the  suliclavian.  pn>.sts  npwai-d,  enters 
Uie  fomnien  in  the  Iran-svi-i-w  process  of  Ihe  (sixth  eervicid  vertebra, 
and  tliroURh  the  corre.-spi»nding  furiiaiina  of  the  vcrtcbne  abova 
Alli-r  piiS.-*ing  tbfougli  the  athis  it  luriis  lisuckward  around  its  ai'tie- 
utor  proeesB  and  enters  the  skull  through  the  foramen  maguuiu. 
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Tbp  tniuk  of  the  C!»niiu»n  femoral  artery  is  only  jvu  inch  and  a  lialf 
or  t»<>  iriclits  in  leifcgth  before  it  divides  into  tlie  superficial  fetnoml 
and  llie  {troriindii.  (.>|K:-n  tlie  sheath  or  tbe  vessels  carefully  nuil 
pam  tliB  li^ture  from  within  outward. 

At  (A^  ApfT  of  .Vfwrjxf's  Trifiiijfli-.—This  is  the  point  of  election. 
The  fttwr-  of  Scarpa' ft  triangle  Ls  furiaed  by  Poiii«irt'fl  liguiueut,  its 
buu^  8iU«  by  Ihe  adduelor  limgns,  iind  its  nuft'f  side  by  the  surto- 
riiu*  muscle.  Thv  fL-tnoral  artery  p;isses  throngh  th«  uiiddl«  nf  the 
triangle  Iroui  "tiuse  to  tipex.  It  has  in  frifiil  the  skiu,  finseiii,  aiid 
liit<-nial  culiiut^us  titrve;  l>t'hin<L  the  fetiioml  Tein,  tL«  profiindii 
artery  and  vein,  aud  muwles ;  in  th*  outer  side,  the  anterior  t-ruiiil 
■Ml  long  saphenous  iier\'eB  ;  nnd  t^t  the  inn^r  side,  the  femoral  vein 
before  becoming  posterior,  fipmititm. — "With  Ihe  thigh  fiesed  and 
rutatc-d  outward,  uiiike  an  incisiou  ia  the  line  of  the  artery,  iJiree 
indMS  iu  length,  beEiiniing  three  inches  beJow  t'oupurt's  ligiimeut. 
Oh  dividing  tiieskiii  and  fiiscia  the  edge  of  ttio  siirlorius  mnsele  will 
be  exjxj>ied,  and  on  drawing  it  to  the  outer  .side  the  tibeath  of  Ihe 
TCMclft  in  seen.  Open  the  sheath  and  pa»^  the  ligatnre  from  within 
otiiimrd.     (See  Fig,  12,) 

/«  Hunter' ft  <\iaal. — This  is  a  space  occupying  the  middle  third  of 
the  thigh,  extending  from  the  apex  of  Scarpa's  trmngle  to  the  open- 
ing iu  the  adductor  niagnus  mascle.  It  is  formed  by  an  aprmeurosis 
ext«udtng  from  the  Vikstus  intermix  ou  the  outer  sid«  to  the  adductor 
longnsaad  magnus  inuscteHon  the  inner  side.  The  femoral  artery 
•I  vpin.  enekeed  in  a  sheath,  pass  beneath  tins  aponeurosis  with 
••  interual  siiphenuiis  nerve,  the  vein  being  behind  and  to  the  outer 
Bide  of  the  art^'ri'.  Oprrni inn.— With  the  thigh  Hexed  and  rotated 
^^Vtward,  make  au  incision  four  inches  iu  leugtb  iu  the  line  of  the 
^^■rtcry  from  the  junetiou  of  the  Qp[>er  and  middle  third  of  the  Uiigh 
^Bownward.  being  can.'fiil  to  avoid  the  internal  saphenous  vein.  Ou 
^■ividiiig  the  skin  aud  fi.iM-in,  the  sartoriiis  muiK-le  eomirs  into  view 
^^B(l  ftlioald  be  drawn  to  the  inner  or  onter  aide.  This  exposes  tlie 
^rTH>f  of  llnnter's  canal,  which  is  cautiously  opened,  when  the  Bnphe- 
^Diia.H  ner\'e  is  seen  lying  on  the  she^Uh  of  tiut  vesseU  or  to  its  outer 
^HMc  Oprn  the  sheath  and  pufis  the  ligatun;  from  without  inward. 
^Br«idioK  both  nerve  and  vein. 

^0     Anamaiir*. — ^St^imet i uies  two  femoral  arteries  are  found  in  nnnler*s 
niual.  which  unite  before  pa&itiigthroQgh  theopetiingin  tbeiuldacLur 
nui^iu  niusrle.     Occasionally  the  femoral  artery  is  continuous  with 
Ibe  btlcniKl  iMa«aud  ruii4d<:>uo  th<^  back  of  the  thigh  with  the  great 
eiatle  nerve.     There  are  anonialies  also  att  to  number  and  {Kisition 
the  feinond  win. 
Llui.TlOK  OK  THE  Popliteal  Arteky.— The  popliteal  art«ry 


68 


GENERAL  SURGERY. 


Fta.  1!L— Llmtlou  of  Lhe  pojiitteat  nrter}'. 


©xteodB  from  the  opening  hi  tlie  adduirtor  ii]aF;iiuft  to  the  lower  bonier 
of  tLe  i)<"iplit*us  mtijitle,  irlii're  it  divide^   into  tLo  tibiiU  ailork-s. 

The  artery  rests  nn  thv  lower  piirt 
i>]'the  rermir,  t!ie  posterior  ]i;;arn«t)t 
iif  tlie  k  lice -jo  i  lit,  and  the  pojiliteus 
iiiuscle  covering  the-  Upl>ef  part  of 
tlio  tibia.  Sniierfii-iiil  to  or  beliind 
Hie  artery  are  tlie  popliteal  vein 
iiiid  interna!  popliteal  nerve,  llic 
Uttpr  croeeing  tLe  artery  frnai 
without  iuwar'L  TLie  popliteal  artery  gives  otf  eight  brauehes  t*> 
the  joint  and  iniiseios, 

(tj)rrirrioM.-~ThG  aitery  is  luost  accessible  in  its  first  iwrtion. 
With  the  patiejit  lying  on  his  fiut-  or  siiiet  make  an  indsitm  four 
inches  in  length  along  tLe  middle  of  tbe  popUte:d  space  to  the  knee- 
joint.  Divide  the  sbtii  and  faHviii  until  llie  outer  border  of  tho 
seuiiniembranosus  miisde  isexpaiied.  On  dmwiug  lliis  iniranl  and 
separating  the  arenhir  tissue,  tli«  nerve  is  seen  crossing  from  without 
inward,  and  jnst  beneatL,  covering  the  arl«rj',  the  popliteal  vein. 
Tbe  nerve  and  vein  should  t>e  drawn  to  the  outiT  side  mid  tlieiigaiiire 
paaseil  from  without  innard. 

LiUATioN  OK  Tin-;  FuHrKEiOR  Tibial  Akteky. — The  posterior 
(ibial  extends  from  the  bifurcation  of  the  popliteal  artery  down  tbe 
tibial  side  of  the  back  of  the  U'g,  lying  on  tbe  tibialii*  piwtiouH  and 
flexor  hjngiiH  digilorum  ninwte-s  to  the  space  between  tlie  intenml 
malleolus  and  tuberosity  of  the  o«  ralcis.  wliere  it  divides  into  the 
internal  and  external  plantar  arteries.  It  in  accompanied  by  venai 
comites  and  the  pobt^rior  tibial  nerve,  which  cruiises  it^  liri>t  purtioD 
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from  within  outwnrd  and  Iheti  liefl  to  its  outer  side.     The  artery 
may  be  ligal<^d  in  its  upper  or  middle  thinl,  or  behind  the  iiitttrnal 
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oudlniltis.    The  coarse  of  the  vessel  is  indicated  by  a  line  drawn  from 
tin*  middle  of  the  poi»litcal  Bpa<"e  to  a  point  midway  betweeb  the 
itvni:*)  iLiulleoliis  .iiid  Ilm  tuberosity  of  tlif  cts  calcia 

Opmiitm.^~In,  the  UpjuT  Third. — With  the  patient  oo  bis  back 
\u^  with  the  leg  tlexed  on  th^e  ihigh.  make  an  in<'i5ii)n  thrpe  iir  four 
iDtrhet  in  lenictli,  threc-qtmrters  of  nu  inch  (or  a  finger'rt  bri'iultb) 
tx^lisd  th«  intf^rnol  t>ord<T  of  the  tibia,  beginning  two  inches  below 
the  heed  of  the  Itone.  Divide  the  skin  and  ftiscia.  avoiding  the  in- 
ternal SHphenoDS  vein,  detach  the  tibial  origin  of  the  soleus  niiiscle, 
nnil  rctnu't  it  Ijiitkward  iuii\  outwiird.  Divide  the  fiisria  thus  exiK'sed 
and  Much  f<>r  the  artery  towards  thu  middle  of  the  It^g  on  the  tibialis 
poatieas  mtisele.  Separate  it  from  the  veins  iiikd  nerve  and  pwsa  the 
Ugatnre  fmm  without  inward. 

h  thr  Middle  Third.— Vi'iXh  the  iiatient  in  the  same  position,  make 
luci&ion  three  iuches  in  length,  three  f|uarter3  of  an  inch  behind 
"ihf  iiitt^rniil  txinicr  of  the  tibia,  in  the  middle  third  of  the  ley. 
Divide  tlie  skio  and  fascia  until  the  inner  border  of  the  8oteu8 
luiuKle  ia  found.  Retnirt  this  ontward  and  find  the  space  betweeu 
it  uud  the  tiesor  loiigns  digitoruni,  in  which  the  artery  witJi  its  two 
veins  and  nerve  to  the  outer  side  will  lie  foiiiid. 

tMiind  thf  liiifmal  Muilroltui. — Heje  the  artery  has  its  two  veins, 
't>ne  in    front  and  one  Ijehiud,  witb  the  posterior  tibial  nerve  nest 
iK-hiitd  and  Mill  further  behind  the  flexor  longu»  hjilluois.     Anlc- 
rinrly  an-  the  tendons  of  tiie  tiesor  loujrus  digitornin  and  tibialis 
><iMiic)ii^     Make  an  ineision  two  inches  in  length  midway  l>etwiwu 
temli)  Achilli^t  and  the  internal  nmlleolD.s.     Divide  the  skin,  deep 
fiMCio.  and  interual  annulju"  ligament  carefnlly,  when  the  artery  will 
^^e  exposed. 

^B     LliiATiON  OF  THE  PLANTAR  ARCH. — The  pliiutar  areh  is  formed 

^HkV  the  external  plantar  artery,  which  extends  from  its  origin  at  the 

^Hnfurvatiou  of  the  pot^terior  tibial  forward  and  outward  iu  the  sole 

of  the  foot  to  the  base  of  the  fifth  meiatanail  bone,  then  obliquely 

Inwanl  Xo  the  interval  lielween   the  bases,  uf  the  fii-st  and  second 

metBlant&l   Ixtiies.  where   it  »nnstonioses  with    tlie   comnmnicatiug 

I       brandi  from  the  dorsalia  pedis.      The  areh  may  I>e  ligated  by  au 

iooMOD  atoug  thv  outer  l>order  of  the  !>ole  of  the  foot,  or  by  a  dorsal 

incisiun  with  resi'ciion  of  a  portion  of  the  second,  thinj.  or  fourth 

^laturaal  bone  (De  Ixirniei. 

Li<iATii>N'  OF  TiiK  I'EttoxEAL  Abtrry. — This  artery,  a  brunch 

the  |K«terior  tibial,  extends  from  that  vessel  about  an  inch  Im?1ow 

>e  lower  bcirder  of  the  pnplitens  muscle  obliquely  ontwaitl  to  the 

IbaUi.    (ben    d'ownwurd  along   the  inner  border  of    the   fibula  to 

be  lower  third  of  the  leg.      It  ha»  iu  front  the  tibialiH  posticus 
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process  of  tli'O  riulius.  Tlie  supinator  longiis  iiuiijcle  lies  to  the  out^r 
side  of  the  ivrtery  as  far  as  the  wrist.  Makft  »n  iactsioti  abtmt  two 
aiitt  a  lialf  iiiehcs  in  Iciiglli  in  tiit-  line  of  (lie  artery,  tx-^jitiiiiiig  iihoiil 
an  incli  and  a  half  Ix^'low  the  bend  of  the  elbow.  DiviJo  the  6kiu, 
SDpeFficml  and  deep  fascia,  and  expose  the  edge  of  t>ie  snpiuator 
longus  muscle,  which  is  drawn  outward,  while  tht-jtninatnr  ifiiiii  terpft 
is  drawn  inwiirJ,  tliearlery  lyiuy  Iwlwei'ii  them,  with  IhLTiulial  nerve 
some  distance  to  the  outer  side,  oft«u  t'oo  far  away  to  be  seeu.  In  the 
Latrfr  T/imi.— Make  an  incision  in  the  line  of  the  vcssi;!  fll>oijt  mi 
inch  above  tlie  wiist,  using  the  suiiiiialur  Inntras  as  a  guide.  Tlie 
artery  ia  found  iK'tween  tlie  snpiuator  lonpw  and  the  flexor  rarpi 
radialJs.  It  is  a^eoiiipiinied  by  ita  veins,  but  the  nidial  nerv«  is  no 
long*!'  uear. 

Lir-ATION  OF  THIC  T>KEP  pALMAK  Aluu. — This  may  t>e  ri-qiiirwi 
on  account  of  lieinorrhage  fiuni  a  wniiiid  of  the  vessid,  in  wliJuh  ■c-a*** 
the  wound  wotdd  be  a  guide  to  thi^  operation.  The  dwp  [laltnnr  arrh 
is  coverfd  by  the  flexnr  tendons  of  the  fingers  iind  the  flpxtir  bre\is 
pollicts.  It  lios  upon  the  interosseous  miLseleJi  ami  b!iM<»  of  the  niela 
carpal  boiies.  Ita  course  is  roughly  indicated  by  a  line  drawn  aeras» 
the  pc^lin  half  au  inch  abovu  the  line  of  the  thumb  wlieu  exteudeil  at 

lit  angles  to  thi^  hand.  The  parUi  should  be  made  bloodless  by  bq 
irch  liundagc,  and  a  lon^ntudinal  incision  made  in  the  palm  of 
Land  acmss  the  eoiii-se  of  the  artery,  dividing  the  skin,  fal.and 
palmar  fiUU'ia,  pulling  aiside  the  tiexur  lendon,-)  and  lumbricalcs  mus- 
cles, and  taking  cLire  not  to  ii^'ure  the  brancheJi  of  the  median  and 
nlnur  nerves. 

LiQATiox  OF  THK  Ulnah  Ahteby.— From  its  origin  the  ulnar 
artery  passes  lieneath  the  snin'rlicial  layer  of  the  llexor  niu>4cles  of  the 
forearm  to  the  outer  border  of  the  Uexor  carpi  ulnaris,  and  kepps  this 
relation  until  it  reaches  the  wrist,  where  it  divides  into  two  branches 
just  ln^yoiid  the  radial  side  of  the  pisiform  lM)ne.  Tlie  median  uerv* 
crosses  the  first  part  of  the  artery  IVoui  its  inner  lo  ita  outer  side, 
while  the  ulnar  iierve  liea  in  close  relation  to  the  inner  side  of  the 
artery  ahmg  ita  lower  two-thirda.  The  artery  may  he  ligjvted  in  the 
upper,  niidilk',  or  lower  third,  or  in  the  palm  of  llu-  hand. 

Operalion.— The  course  of  the  vessel  is  indicated  by  a  line  drawn 
fnirn  a  i»oint  half  an  inch  In-low  the  middle  of  the  frnnt  nf  the  ellK)w- 
joint  lo  the  riulial  side  of  llie  iii.sifnnii  bone.  The  aileiy  may  bi> 
ex|iosed  Ht  any  place  along  this  line  by  an  incision  from  two  to  fuiir 
inrhen  in  length,  usin^  the  rtexor  carpi  ulnaris  muscle  as  the  mnseu- 
lar  guide.  In  the  upper  third  the  artery  is  fonnd  deeply  »ilnu1t-d  in 
the  iiitenipao4>  between  the  ll<>xoi>  carpi  ulnaris  and  the  Hexor  aublituia 
digiloniin. 
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I.WJATION  iiF  TiiR  SrpEKru'iAL.  PAI-5IAE  Arcti.— Tliis  arcli  is 
cunliiiiutioii  ol'  tLe  iilnnr  artery  uutwimL  itcrn^s  the  paliu  tu  tL« 
siilc,  where  it  inosculates  with  a  brunch  from  (lie  railial  artery. 
is  wivcrpfl  by  the  skin.  |iiiliimris  brt'vis  nnwiiit*.  !in<l  piiliunr  fiispiii. 
id  is  imliaiteU  Uy  a  line  dniwn  acru^  tlie  puiui  in  line  with  the 
itinib  tihvu  set  ai  rij^ht  angles  to  the  liaiitl. 
OjirTotioii. — Tho  sirf'h  in  pxiwispd  by  an  inotaion  across  its  conrs* 
iii^h  I  be  lakin  and  puliunr  fascia  in  line  with  the  fiti^^i'i'K. 
LfOATloN    OF    THE    ISTEKCOSTAL    AHTEitits.^The    Intercostal 
Crirts,  *xctpt  the  Iii-st,  ■fthicli   iiriwes   fnmt   the  snbclavian,  Cvtue 
•m  the  ai)rta,  and  are  elm-en  in  niinilM-r  <iii  i?j«'h  side.     They  piisa 
tvard  In  the  intiTctwIal  space,  where  each  nrtcry  divides  into  two 
n-rv  uii  anterior  ami  n  pttsterinr.     Tile  anterior  bniiifh  divides 
the  .inple  of  the  ril>  inlw  two  biunches,  the  larger  riMining  in 
,p  griH.v*!  in  the-  hiw<?r  iMinicr  of  tlni  rib  alwive,  while  the  smaller 
nMilnng  the  upper  l>oi-tler  of  iLe  rib  below. 
Oprralion. — An  inlercosla.!  artery  may  be  ligateil  through  an  inci- 
parallel  with  and  yver  the  rib  beneatli  whitb  the  veA.sel  run.s. 
soft  i>art*.  iucludiog  the  artery.,  may  be  sq>arated  from  the  rib  by 
periosteal  elevator,  or.  If  iiecessary,  a  portion  of  the  rib  may  be 
estrtsed. 

iJtiATloS OF  THE  Abdomisal  Aohta. — Make  an  incision  throogli 

tb«  l««ft  rectiis  miiscl«,  about  fonr  inchest  in  length,  with  its  centre  op- 

ite  Uie  aiiibilieus.     Open  the  peritoneal  cjivlty  ;  press  the  iiites- 

n-M  (11 1  he  n;;lil  ;  locate  ibe  mntaby  lis  [)iils:ilion  ;  te-ar  through  the 

riloiiemii  covering  it.  in  oider  U>  prevent  lieniorrhi^e,  l>einf;  careful 

■t  to  injure  the  voiia  oava  anil  the  sympaUietic  nerve,  atiU  pass  the 

nre  from  right  to  left. 

U  licalious  of  the  aorta,  12  for  aneurism  and  2  for  traumatism, 
tve  been  liitaL 
Uu.\TluX   OF    THE    Goirao.v  Iliao    Arteby. — Eiich    ctimmon 
hie    artery    extends    from    its   origin    at    tlie    hil'nreatioii    of   the 
la  lit  the  left  side  fif  the  body  of  the  fourth  lumbiir  vertebra  to  the 
[)cr  border  of  tlio  sir ro- iliac  .synchondrosis,  being  about  two  iuches 
in  It-nglh,  the  rij-ht  briny  slightly  longer  than  the  lefl.     The  righl 
cry  crossH'S  Iwvth  the  lel't  and  right  iline  \-eiiis,  while  the  left  artery 
lu  the  outer  sido  of  the  left  vein.     The  ureters  cross  the  arteries 
i»n!  or  Jnst  art  er  their  bifurcation  i  Tito  the  intejitalantleitcriiid  Iliilc; 
e  right  artery  lias  in  front  of  it  the  iU-iiiu,  while  the  \vfi  has  in  front 
i.-.sniM'rior  beniorrhoidai  artery  and  I  lie  nK.-tnni.     The  linear  g-iiide  to 
e  Tesw-ift  i!i  n.  line  dniuti  from  :i  ]KiJnt  a  little  lieluw  and  lo  the  left 
kideof  fhe  uiiibiliciii.-*  to  a  jioiiit.  iiiithvay  In-tweeu  the  symphysis  pubis 
Ihr  iinterior  superior  fpinuuis  proi:iess. 
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Olirralion. — The  coiimioii  iliac  may  be  Heated  by  opening  ilie  ab- 
dnTutMiUli'e  irfimpt'riloiK'iif  }iu-rhi)<]  t,  wliicli  w  goiieniliy  iireiori-eJ,  or  by 
tin'  rxtrajifyilujirifl  meifioil,  in  wbicli  llie  alxlumiaal  cavity  in  not 
opened. 

The  Tranapn-ilimeal  ^Uf//*o(/.— I'lace  the  patient  in  the  TremJeleii- 
bur;j  posii  i'JTi  uiid  make-  an  idcisioti  ft'om  three  to  five  inolies  in  IciijfiL 
throuyli  the  ret'lns  mnscle  on  tliotticle  of  the  iirtery  lo  1«^  ligaled,  the 
centre  of  tbe  iiicmion  being  n  litlle  below  the  arubilicns.  Open  tbe 
I)eritoneuni,  push  ihv  oiiifiitiini  and  inlesliiies  upward,  locate  tlie 
v&^\  by  jtJj  piilsalion,  iind  lUiike  a  KiiiiiH  <>p€-iuiig  iu  tlie  peritoteuiu. 
Pastilho  lignttira  fi-oin  witliout  inwai-d  in  li^rating  the  ii(j;lit  arlcrj'and 
fnitu  uitliiii  MUtwiiid  when  ligating  tbe  left  artery,  iu  botb  caites 
pa.ssiiig  llie  lipiluri:  from  tlie  vein. 

Exttaperiloneal  Method. — With  the  patient  iu  the  same  position  as 
for  tbe  pro(*diiig  operation,  make  an  incision  fruui  fonr  to  sis  incbi^ 
long,  frnru  the  anterior  extremity  of  ih©  eleventh  rib  dr>wuwani  and 
inward  in  a  curved  direction,  eudinj;  about  half  iin  iiurh  nbove  tiie 
middle  of  I'onpart's  lignment.  Tlie  &kiu,  fascia,  auj  inn.st-li-8  are 
divided  nnlil  tlie  perttuneiim  is  exinisefl  ;  this  is  gradniilly  aiul  rare- 
Tidly  ilisu**('tfd  up  imd  pusbifd  inwani  until  the  exteniiil  iliae  artery 
is  exposed,  aire  bciug  lalien  not  to  injure  the  ureter.  The  external 
iliav  is  used  a»  a  guide  to  the  coniiuou  iliac  and  the  ligature  is  paicfMl 
away  from  Uie  vein. 

Ligation  ok  thk  Intehkal.  Ii-iac  Ahteht. — Tbe  internal  iliac 
urtery  arises  froiu  the  bifureat.iou  of  the  cooiinon  iliac  and  passes 
downward  to  llie  hjiimt  niiirgin  of  the  grOat  sucrosciatic  foramen^ 
wiicre  it  divides  into  tlie  anterior  and  posterior  truiikK.  It  is  nboiit 
iin  inch  and  a  linlf  in  Icugth,  and  has  in  front  tbe  ureter  and  jK-ri- 
toneum,  l>ehiiid  the  internal  iliiu"  vein  and  lumbosacral  nerve,  and 
to  the  ouler  .side  Hie  psoiw  muscle.  Tlu!  upenilion  of  lij^atiou  is  the 
same  sistliat  for  the  extennU  ilinc.siiaplv stripping  llie]M*nioneHni  nj* 
a  little  further  and  jtaKsiug  the  ligatnm  from  within  outward.  TIh> 
internal  iliac  may  also  be  ligated  by  the  incision  for  ligation  of  tlie 
common  iliac.  llin»nt;h  tlie  nbdirmiiial  cavity. 

LlGATlu.v  (jF  TllK  EsTt;RN.vi-  Il.lAC— Tlic  cstcnial  iliac  artery 
estendH  from  its  origin  at  the  bifurcntion  of  the  common  iliac  Iu 
t'uupart'8  lignment.  In  front  are  tht-  intestine  and  peritoneuiu,  the 
spermatic  vesiselH,  genilocrural  nerve,  and  circuniilex  iliac  vein. 
The  ureter  sonietiuies  cr«>siies  the  flrst  part  of  the  artery.  The  «x- 
tornal  iliitc  vein  in  to  the  inner  side  of  the  artery,  ox«>pt  that  on  tln^ 
right  »ide  at  its  origin  the  vein  is  bt^hiud. 

Operation^ — Tbe  external  iliacuiayl*  ligat^  by  (be  transperifimral 
the  cxtraperit<fwal  mcllioil. 
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TMr  TranKprritoHf-al  Mrthinl. — Malce  an  incision  near  tbe  outer 
irtl^r  of  tliu  rorliis  uiusck*,  or  open  the  abdnminal  cavity  by  the 
■g:Tiiiimn*'  mptlimi  fur  apptMidectomy. 

Thr  ErtrttfitTittnifal  J/cfAwJ!.— Make  a  turved  iucisirtu  from  a  jwint 
incli  ttbiiVBtliL'  miililleiif  Poiipart's  ligamyiit,  iipwiinl  and  outward 
u  ]Miiiil  on  :i  Ipvel  witli.  bwt  two  inches  internal  to,  tlie  anl^rior 
of  the  ilium,  Pivitk-  llit^  skin,  fasciii,  and  muscles  until  tlie 
loruiri  is  exposd^.  Tliis  is  f<1ripped  iip'ffl'sU'd  aiid  iiivrartk  until 
IP  nqler  Ixinler  of  th^  psous  muscle  is  recognized,  when  tbe  vessel 
"can  be  fell  pulNiiitig  ulojig  the  inner  lM>rder  of  this  muscle,  PiL«s  the 
Iffstore  from  within  outwnrd.  The  drcp  ipignMrif  and  deep  drcwmjtesc 
mime  arteries  may  bf  n^t«d  by  nieaus  of  this  incision. 
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Pm.  12.— l.lKalliiii  <il  fiTiinrul  arwry  at  Che 
mpex  ol  ftcan^'s  Ulaoictci. 
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utarlo. 


LiGATios  OF  THE  GuTTEAt.  abtebv,— The  gluteal  artery  is  the 
Dontinuatioaof  the  poHlerior  trunk  of  the  internal  iliac  and  pussesout 
lh«  iieh'is  through  the  great  sacrnsciatic  foramen  above  the  pyri- 
nain  luu-scle. 

miion. — With  tlie  patient  on  hi$  abdomen  or  side  itud  th'e  tttigh 
inward,  ninkeau  incision  four  or  five  inches  in  loiigth  from 
tbe  posterior  gpinotus  process  of  the  ilinni  towards  the  tn)chanter 
nu^or  in  liiii.-  u  ith  the  fibres  of  the  gluteus  uiaximiis  niii^le.  Sepa- 
nte  th«  flbres  of  this  uulscle,  and  the  artery  will  \>q  found  beneath,  at 
llie  npper  bordetof  the  pyriformis,  just  after  its  escape  from  the  great 
ncruwiatic  imkh. 

LloATKiN-  111--  THE  Sciatic  Aktery.— The  ac^iutic  arterj%  one  of 
terminal  braitchcs  of  ihc  anterior  trunk  of  tL«  internal  iliiio, 

fi 
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passes  tlirnug-li  the  lower  psirt  of  the  great  sacroBciatic  foramen  belmc 
the  pyrifoi'iiiis  muscle  and  dyaceuds  iii  the  interval  betwecu  the 
trochanter  inE^jor  ami  tulwrosity  of  the  ischium,  with  the  sciatic 
nerves  to  its  miter  sidi*  and  llie  iutenial  piitiif  artery  to  its  inner 
side.     It  is  covered  by  the  glatens  maxiuiua  Jtiuscle. 

Operation. — Make  au  incision  four  or  five  inches  in  length  parjillel 
with,  "but  aljout  one  iiieh  and  a  half  below,  the  line  of  the  incision  for 
lighting  the  ghit4!al  artery.  Scpumte  thi?  fibres  of  the  glutens  max- 
imua  and  find  the  lower  border  of  the  pyriform^is,  beneath  which  the 
artery  is  found. 

Ligation  of  th  k  Inteenal  Pudic  Ahtehy, — The  internal  pndic 
artery,  a  terminal  braueh  of  the  anterior  trunk  of  the  internal  iliae, 
pa&ses  out  of  the  pelvis  through  the  sacrosciatic  foramen  belnw  the 
pyrifonnib  muscle,  onjssea  the  spine  of  tlie  ischium  and  re-enters  the 
pelvis  through  the  lesser  sacro^t^atic  foramen,  and  passes  aloug  tho 
inner  surfaco  of  the  rsimi  of  the  ischium  and  putKS  to  its  division  into 
its  terminal  hninche.s. 

Operaihn. —T\i^  internal  pudic  artery  may  be  llgated  by  the  same 
incision  an  thnt  for  ligatlng  the  sciatie  artery,  it  being  fouad  to  the  in- 
ner side  of  tlie  sciatic  ai"t«i"y  ;  or  it  may  I>e  ligtited  in  the  periuenin. 
Opfralion  in.  the  PfrbieuriK — Place  the  puiicnt  in  the  lithotomy  position 
and  nmkiB  an  incision  three  or  four  inches  in  length  from  a  point  just 
beloT  the  Bymphysis  pubis  to  the  inner  fiide  of  the  tuberoeity  of 
the  isehiuni  ;  divide  the  skin  and  fascia  :iiid  be  careful  not  to  cut 
the  rritK  jtcnis.  The  artery,  willi  its  veins  and  nerve,  can  be  fell 
pulsating  ahnnt  an  inch  and  a  half  above  the  tuberosity  of  the 
ischium  to  the  inner  side  of  the  border  of  the  ramus. 

LniATioN  OF  THE  Femouai,  AiiTEHY.— The  femoral  artery  is  the 
coutinuntion  of  the  external  iliae  and  ext-ends  from  Ponparfs  lig- 
anient  down  the  front  and  inner  side  of  the  thigh  to  the  opening  in 
the  adductor  maguiis  niu.^cle,  and  is  indicated  by  a  line  drawn  from 
a  point  midway  between  the  anterior  spine  and  syuiphysia  ]iuhiH  to 
the  adductor  luborele.  Tlie  femoral  artery  may  be  ligat«d  Just  below 
Poupart's  ligiimeiit  before  giving  off  the  deep  fetnoral,  at  the  apex 
of  Scarpa's  triangle,  <tv  in  Hiinttfr'^  canal. 

Opfffiiioii.—^Tust  bi'lme  I'mipiirVx  iAgamfitl^  ^trnt  the  BtJit^  of  Sea  rpa' t 
Tniiit{fle. — With  the  thigh  flexed  and  rtitated  outward,  muke  au  in- 
cision about  two  inches  in  length  tlimngh  the  skin  and  fa.scia, 
in  line  with  the  vessel.  The  fascia  »liiou]d  bo  divided  on  a  director, 
ae  tlie  v<esf>]s  arc  sii[>ertii'iii.l.  The  moHi  important  structure^  in 
front  art?  the  crni-il  brancli  of  the  genitocrunil  nerve  and  the 
superficial  eplgiialric  and  ciirnnillcx  iliiic  veins.  To  the  inner  Hide 
is  tliti  femoral  vein  &tul  to  Ihu  outer  side  the  anterior  crural  nerve. 
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Iniuk  of  the  comniiin  femoral  ai'tery  is  only  an  inch  and  a  half 
vo  inclies  in  leu^ilt  beFore  it  divider  into  ttif  yuperticial  feuiorat 
aud  the  prufuiKla.  Ctpt-n  tlie  stiesitli  of  the  vessels  carefully  jiiid 
pAHHthf  ligature  from  withiu  outwaril. 

At  Ihr  Apcj^  of  l^arpira  Tn^intjh: — This  is  the  point  of  ekH-tioii. 
p  Art**  of  StsirpiVs  tijangle  is  fiinmni  by  Poupart'a  ligament,  it3 
r  liide  by  the  udduelor  hm^us,  aud  its  outer  side  by  the  darto- 
muscle.  The  ft'iiiunil  artery  p:iKS(.'):4  through  the  middle  of  the 
;le  fnjiu  bil^e  to  iiprx,  It  has  in  front  the  skin,  fast^ia,  a^iid 
ttriial  cntuiH'ous  nerve;  b''hhui.  the  femoral  vein,  the  profunda 
prj-  and  vein,  and  museles ;  to  Uie  outer  side,  the  anterior  ernr.il 
id  lung  Kiphenous  nerves^;  mid  \n  iUv  inner  aide,  tlie  femoral  vein 
fore  becoming  pmterior.  Operalion. — With  the  thiyh  flexed  and 
tuUxl  tiutward,  tnukc  an  incision  iu  the  line  uf  the  artery,  three 
10}  in  length,  beginning  three  inches  below  I'oupart's  ligament. 
On  dividing  tlie  skin  [iinl  fiiscia  the  edge  of  the  sartorins  niusele  will 
be  «xi)o$km1,  and  on  dniwiiig  it  to  the  outer  side  the  sheath  of  the 
TeoBcU  is  spen.  Open  the  sheath  and  pa^  the  ligature  from  within 
tmtward.     CSee  Fig.  12.) 

Ih  Hunter's  Canal. — This  is  a  space  oeeupying  the  middle  third  of 
llip  ihigh,  extending  from  the  apes  of  Scarpa's  triangle  to  the  open- 
lug  in  the  adductor  magnus  muscle.  It  is  formed  by  an  iiponeuroi^is 
extending  from  the  vastus  inteinns  on  the  out^r  side  to  the  adductor 
mgns  »nd  luagnus  nin84.'les  oii  the  inner  side.  The  femoral  artery 
d  vein,  enclosed  in  a  sheath,  pass  beneath  tliis  aponeurosis  with 
e  inleroal  saphenous  nerve,  the  vein  being  behind  and  to  the  outer 
sidf  of  tlie  arttrj".  Ofieraitou.—W ith  the  thigh  flexed  and  rotated 
uuiwiml,  make  an  inuisiou  four  inches  iu  length  in  the  line  of  the 
artery  from  the  junction  of  the  upper  and  middle  third  of  the  thigh 
vnvunl,  being  careful  to  avoid  the  internal  ftivphenous  vein.  Ou 
ividing  thcfikiu  and  fascia,  the  E^artorius  muscle  comes  into  view 
d  should  be  drawn  to  the  inner  or  outer  side,  Tbi8  exposes  the 
of  Hunter's  canal,  which  is  cautiously  oijcned.  when  the  siphe- 
nerve  is  seen  lying  on  the  sheath  of  the  ve.-4sels  or  to  its  outer 
lie  0|>en  the  »henlh  aud  pass  the  ligature  from  Without  inward, 
oidlng  both  ncrv^  ami  vi'iu. 
AaomalirK. — Sonielinios  two  fcMoral  arteries  are  found  in  Hunter's 
which  unite  brl'ore  passing  through  tbeopeuingin  the  adductor 
noAOMisrU-.  Oc<-ju>ionalIy  the  fenionil  artery  is  contiuuous  with 
the  iDtCTDal  iliac  and  run.^  down  the  back  of  the  thigh  with  the  great 
•clatic  iier\'e.  There  are  auomulies  also  as  to  number  anil  positioD 
tbe  fenionU  vein. 
LiUATiMN   or  TIIJ-;  PornTKAL  Aktekv,— The  popliteal  artery 
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Fia.  13.— LigAUon  of  the  popliteal  artery. 


extends  from  the  opening  in  the  adductor  magnns  to  the  lower  border 
of  the  popUteuR  mnscle,  wliere  it  divides  into  the  tibial  arteries. 

The  artery  rests  on  the  lower  part 
of  the  femur,  the  posterior  ligament 
of  the  knee-joint,  and  the  popliteus 
muscle  covering  the  upper  part  of 
the  tibia.  Superficial  to  or  behind 
tlie  artery  are  the  popliteal  vein 
and  interna!  popliteal  nerve,  the 
latter  croasing  the  artery  from 
without  inward.  The  popliteal  artery  gives  off  eight  brancbes  to 
the  joint  and  muscles. 

Opffafion. — The  artery  is  most  accessible  in  its  first  portion. 
With  the  patient  lying  ou  his  face  or  side,  make  an  incision  four 
inclies  in  length  along  tlie  middle  of  the  popliteal  space  to  the  knee- 
joint.  Divide  the  skin  and  fascia  until  the  onter  border  of  the 
semimembranosus  muscle  is  exposed.  On  drawing  this  inward  and 
separating  the  areolar  tissue,  the  nerve  is  seen  crossing  from  without 
inward,  and  just  beneath,  covering  the  artery,  the  poplite^  vein. 
The  nerve  and  vein  should  l»e  drawn  to  the  outer  side  and  the  ligature 
pas.scd  from  without  inward. 

Lhiatiox  of  thk  Posterior  Tibial  Artery, — The  posterior 
tibial  extends  from  the  bifurcation  of  tlie  popliteal  artery  down  the 
tibial  side  of  the  back  of  tlie  log.  lying  ou  the  tibialis  posticus  and 
flexor  hmgiis  digiturum  muscles  to  the  space  between  the  internal 
malleolus  and  tuberosity  of  the  os  calcis,  where  it  di%'ides  into  the 
internal  and  external  plantar  artt-ries.  It  is  accompanied  by  veuee 
eomites  and  the  posterior  tibial  nerve,  which  crosses  its  first  portion 


Vi--    1 J      l.itrau^jn  i.f  iIk-  |«^iiTu«r  Liltui]  iirTi-rv. 


from  within  outwaiii  and  then  li«*s  t<i  its  outer  side.     The  artery 
may  Ir'  lig-atcd  in  its  upper  or  middle  third,  or  Wliind  the  iuteroal 
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miilleoluKk  Tbe  ixjurso  of  the  vrsm.'!  in  iii<lica.te<l  by  a  liD(^  dmwn  frum 
the  uiddk'  of  tlie  popliteal  spiwe  to  ji  point  midway  between  the 
iutenutl  iiiMll>eohiSHiid  tlio  luberosity  of  tlio  os  eulcis. 

ttprratinH. — In  Mr  Upjn-r  Tkiril. — With  the  patient  on  his  bnck 
and  with  the  leg;  flexed  on  llie  Ihigh.  make  an  incLsion  three  or  four 
iD4;tie8  in  length,  tlirec-qoHrtera  of  an  inch  (or  a  finger's  brt^ultb) 
tarfaind  the  lut<r>r»al  border  of  th«  tihi&,  beginning  two  inchos  below 
Um)  b«ad  of  the  bone.  Divide  the  wkiu  and  fsutcin.  iivoidJng  the  io' 
temal  aaphenoii!*  v-eiu.  detach  tlie  tibia]  origin  of  the  aoleus  moscle, 
aod  retract  it  biickward  nml  outwiinl.  Divide  the  rii8eiatbusex|>ose(l 
and  ^eiu^-h  for  the  artery  towards  thu  middle  of  the  If  g  on  the  tibialis 
{Misticiu'  innw'le.  Sepanit*  it  fptun  the  veins  and  nerve  and  pass  the 
ligntiire  from  wittumt  inward. 

In  ihf  itiiidir  TAirrf.— With  the  jHiiient  in  the  same  position,  make 
an  incision  three  inches  Id  length,  three  (luarters  of  an  Inch  behind 
the  internal  border  of  the  tibiii,  in  the  middle  third  of  the  leg. 
Divide  the  skin  and  fascia  until  the  inner  border  of  the  soleua 
inuMde  is  found.  BetnU't  this  outward  and  find  the  space  between 
^Klt  and  the  fiexor  longuR  digiloruui,  in  which  the  artery  with  its  two 
^BT*>ins  and  nerve  to  the  outer  side  will  be  found. 

^H  BrAijui  thr  tntmutl  MnUroiwt. — Here  the  artery  has  its  two  veins, 
^^nMic  iu  front  and  one  behind,  with  the  posterior  tibial  nerve  next 
^('behiud  and  still  further  l>el)ind  the  flexor  lougus  halltlcig.  Ante- 
r  riorly  nre  tlie  tendons  of  the  (lesor  lon^s  digitoram  and  tibintis 
1^  [MMticus.  Make  an  incision  two  inches  in  len^h  midway  between 
the  tendo  Aehilli^  and  the  inl4-ruu1  malleolar.  Divide  the  skin,  deep 
fiecta,  aud  internal  annular  ligitment  carefully,  when  the  artery  WLtl 
espoecd. 

LlMATIOK  OF  THE  Plaktah  Arch. — The  plantar  arch  is  formed 

\ij  tlie«xtcrna1  plantar  artery,  which  cxteml^  from  its  origin  at  the 

biftirctation  of  the  poBlerior  tibial  forwartl  and  outward  in  the  sole 

of  th«  foot  to  the  base  of  the  fifth  metatarsal  booe,  then  obliquely 

InwurtI  to  the  interval  between   the  buses  of  the  first  and  second 

inelalarNd    bones,  where   it  anosl'Omoscs  with    the   eommunica,liug 

bnuich  from  the  dorsalis  pedis.       The  arch  may  lie  ligated  by  an 

icision  along  the  outer  border  of  the  sole  of  the  foot,  or  by  a  dorsal 

Dcistnn  with  resection  of  a  portion  of  the  second,  third,  or  fonrth 

raul  Itoue  (lK>]^>rmpi. 

iiti^Tiov  HK  TiiK   l'Kt«)\"KAi.  Akteky. — This  artery,  a  biiinch 

of  Ute  posterior  tibial,  extends  from  that  ve-ssel  about  an  inch  below 

the  liiwiir  iKknh'T  of  the  poptiteiis  muscle  obliqiiely  outward  lo  the 

fibula,   then    downward  alon^  the   inner  Ixtrder  of   the  fibula  to 

Um  lower  tliird  «if  the  leg.      It  hais  in  front  the  tibialis  jKi-sticos 
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aod  fiesor  longus  ballucis  miiRcks,  and  hnn  behind  the  soletis  atid 
the  flexor  lotigus  Ijallucis,  tlie  lalter  siiiTiiuiiding'  the  :irt*rj  fnr  tin' 
greater  portion  of  its  course. 

OpcrfUian.^-H&ke  an  incision  thret  or 
foar  iacliis  in  length  along  the  out^r  aide 
of  the  leg,  lialf  iiu  inch  poateriar  to  Ihe 
fibula.  Divide  the  skin  and  fascia  and  find 
the  s,\}atx  between  Hie  solens  aud  fli-xor 
longusliallneisiiiiiacleM,  The  artery  is  found 
at  tlie  inner  side  of  thiP  flexor  loiigiishallucis. 
Ligation  of  the  Astbbiok  Tibial 
AfiTERY.— Tlie  anterior  tibial  extends  from 
the  bifurcation  of  the  popliteal  forwai-d 
betw(:4;n  the  tibia  and  fibula  above  the 
interosseocs  membrane,  descends  on  the 
anterior  surlaee  of  this  membrane,  grad- 
ually approaebing  tho  tibia,  on  wliich  it 
lies  at  the  lower  part  of  the  leg,  then  on 
the  anterior  ligament  of  tlie  ankle  to  Ihe 
ankle-joint,  where  it  becomes  the  dor&alis 
pedis.  The  eo^urseof  the  vessel  is  indicated 
by  a  line  drawn  from  the  inner  border  of 
the  head  of  the  fibula  to  a  point  on  the 
anterior  surface  of  the  ankle  midway  be- 
tween the  two  malleoli.  It  may  be  ligated 
in  the  upper,  middle,  or  lower  third. 

Oi}eratiou. — In  th*  Vpper  ThinL — Make 
a  tbree-i»cli  incision  along  the  line  of  the 
artery,  beginning  about  one  inch  below  the 
head  of  the  fibula.  Divide  the  skin  and 
fascia  and  find  tLe  inteminscnlai' space  of 
the  tibialis  autieus  and  exteusor  longus 
digitorum.  The  arlei-y  is  found  deep  down, 
with  the  anterior  tibial  nerve  on  the  outer 
aide  and  accompanied  by  its  veute  eomites. 

7i..u_^,piie«.,,««ri<.ru..  ^"  ""-  ^^^  Third.-Tho  artery  lies 
iki.uid  |efuni«i  btu'Hca:  a.  iki|<-  between  the  tibialis  anticus  aud  the  extensor 
UMi  „„rv^:  K  i«r.ii[e»i  nti«y:  proprius  hallucis,  with  the  anterior  tibial 
pemntai  Briery:  r.portwiofUbiai  nerve  lyiJig  Oil  Hi*  front.  Make  a  tliree- 
wtorjuHinerTt  (AfterOwrJ      iodi  incisiou  in  the  line  of  tlie  artery  iu 

the  middle  third  of  the  log,  Divide  the 
akin  and  fflscia  aud  find  the  aitery  in  the  space  between  the  tibialis 
anticuB  and  the  extensor  propriua  hsUlueis. 
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la  the  Lower  Third. — Here  the  artery  is  crossed  by  the  tendon  of 
the  extensor  proprius  halluciu,  and  lies  between  it  and  the  t«ndon  of 
the  extensor  longns  digitorum,  with  the  anterior  tibial  nerre  to  the 
outer  side.  To  ligate  the  artery  above  the  point  where  it  is  crossed 
by  the  extensor  proprius  hallucis  extend  the  foot  and  make  a  two  and 
one-half  inch  incision  in  the  lower  third  of  the  1^  to  the  outer  side 
of  the  tendon  of  the  tibialis  anticus.  Divide  the  skin  and  fascia,  and 
find  the  space  between  the  tibialis  anticns  on  the  inner  side  and  tlie 
extensor  proprius  hallucis  on  the  outer  side  just  above  where  it 
crosses  the  artery.     Pass  the  ligature  from  without  inward. 

Ligation  of  the  Dossalis  Pedis  Artery. — The  doraalia  pedis 
is  the  continuation  of  the  anterior  tibial,  and  extends  from  the  bend 
of  the  ankle  along  the  tibial  side  of  the  foot  to  the  back  part  of  the 
first  intermetatarsal  space,  where  it  divides.  It  has  along  its  inner 
side  the  tendon  of  the  extensor  proprius  hallucis,  on  its  outer  side  the 
extensor  longus  digitorum  and  anterior  tibial  nerve,  and  is  cn^sed 
near  its  termination  by  the  innermost  tendon  of  the  extensor  brevis 
digitorum.  Make  a  two-inc^  incision  from  the  middle  of  the  front 
of  the  ankle-joint  towards  the  first  intermetatarsal  space,  using  the 
tendon  of  the  extensor  proprius  hallucis  as  a  guide.  Pass  the  ligature 
from  without  inward. 


CHAPTER    VII. 


AMniTATIONS. 


Amputation  oieaiis  the  cutting  off  of  any  part,  but  as  geuerally 
nnderetood  it  means  Hie  cutting  off  of  an  estremity  or  a  portion  of  an 
extremity.  Wbea  the  tlivismn  is  made  through  a  joint  it  is  called 
disarticulatiou. 

Classification. — According  to  th<?  time  after  injury  ainiiHtation 
may  be:  friuuiry,  when  peifornipil  iiniH'pdialely  aiXer  tht!  injury, 
before  the  developmeiit  of  fever  or  suppuration,  usually  less  than 
three  days  ;  inlcrmcdiale,  when  performed  during  tbe  inflammatory  or 
early  suppurative  period,  before  tokitvtion  has  b*wme  established, 
csusilly  the  first  ten  days  after  the  injury  ;  and  necoiuiart/,  when  th<^ 
operation  is  performed  after  the  subsidence  of  the  acute  syinptcms  ; 
althoaj^h  suppuration  may  be  well  established,  the  patient  has  ac- 
quired a  kind  of  tolerance. 

The  primitnj  period  ia  always  to  be  preferred,  but,  for  obvions 
reasons,  — uncertainty  as  to  the  neeossity  of  sacrificing  a  limb  or  the 
refusal  of  the  patient, — the  surgeon  may  be  forced  to  operate  during 
the  intermediate  or  the  secondary  period,  The  «fco>idii'-t/  period  is 
next  cboiee  after  the  primary,  the  intfrmcdiate  ^ieiag  avnid^,  except 
when  the  patient's  life  in  threatened  by  the  development  of  septicemia, 
the  extension  of  a  gangrenous  prwess,  or  hia  vitality  ia  in  all  prob- 
ability not  sufficient  to  endure  the  drain  or  prolonged  confinement 
in  bed. 

Indications. — Compound  fractures  and  diAlocalions,  the  results  of 
iiyury  by  machinery  or  railroad  csira,  are  the  most  frequent  conditions 
requiriugamputation.  Some  other  conditions  are  ;  MulUmant  ffrowtkn, 
cancer  or  Eiarcomii  ;  f/mif/rfrw,  when  involving  the  extremities;  the 
effects  1^  rrfrmies  of  tfwpertfl iirr ;  giiMliot  injnrifn  with  extensive  de- 
strnction  of  the  iMtnes,  joints.  blotxI-vcHScK  and  nerves;  diseivuit  o? 
hones  and  juiiits,  eiieU  as  osteomyelitiri  and  arthritis,  when  resection 
win  notsuftiee;  dinfiutot  of  hlood-nrstrlir.  at^AomeaneuriHinH  ;  andiricor- 
rigible  th/ormiiuK  which  disable  the  patient  and  which  are  situated 
80  that  an  artificial  limb  will  tic  nioretuitisfactory. 

iNHTrtt'MCN'TH.— The  inistrinnenta.  required  are  : 

A  l^)urniquet,  or  appanitnM  for  preventing  hemorrhage. 

A  long  knife,  for  the  amputation  of  large  limbs,  e8]>ectaUy  if  the 
method  bv  transfixion  be  used. 
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A  scalpel,  for  dissecting  up  skin  Qnps  and  Tor  amputating  small 
itmnilice. 
A  ratlin,  or  long  donble-edged  kuife.  for  cutting  between  bont-s. 
A  rclriK'tor,  or  etrii*  of  clolh  about  tit  size  of  a  large  towel,  with 
eiid  split  iiilo  two  or  IhrtMi  Iiiils,  in  order  to  retract  and  prevent 
iiynry  to  the  soit  parts  while  sawing  tlie  bone. 
A  stniug,  sharp  siw. 

Boiie-<'Httiiig  furcep^s  fi^r  trimmlug  rOilgb  c<iff^&. 
A  iwriasteal  elevator, 

LioM-jawfHl  forceps,  for  holding  the  ixiue  steady. 
A  sufficient  number  of  liii'mostatic  forceps. 
Ligatures  of  catgut  and  isilk. 
Nw'dles, 
Needle^  bolder. 
Drainage  tubes. 
Djvasings. 

For  pix'ventiiig  liemorrbage  Petit'*  tourniquet  op  Bsm^^h'a  rab- 
tr  1)»rida^«.  or  some  motUfieation,  are  used. 
IVlit's  tijiirnitinet  consists 
tw**  metal  plates,  the  dis- 
irp  l>elweeu  ■whieh  is  i<'gu- 
Med  by  a  st-rew,  with  a 
tAruiig  Htrup  of  linen  or  cotton 
jrovidcd  with  a  bncklc.  The 
>urni(jii«t  is  applied  bv  plac- 
ing a  pad  over  Uie  main  artery 
of  the  limb  and  butJcling  the 
toiiriiitpirt  around  the  Hiiili  so 
tliikt  the  lower  plate  rrsts  upon 
je  pml  over  Ihe  artery  in  a 
(rwti<>n  Hi  press  the  iirlerj 
insl  Ihe  bone,  which  is.donf 
l»j  Inruiiijr  iheMTew.  Eillier 
tW  M-n^w  of  Iht^  tournii|iift, 
or  when  tbi«  is  iiupnKtioable, 
th«>  )ioint  in  the  ti^urniiitiet 
directly    o[iposite   tlie   serew, 

Ponhl  be  phiced  oij  ihe  pad  over  the  artery,  as  these  are  the  only 
o  [Hiintti  in  lln'  tourniquet  whieh   are  fixnl ;   and  a  pad  placed 
ider  any  inlermi-diiile  portion  of  ILe  stmp  \y<tuld  have  ti  tondenry 
Ik'  pulled  a«!iy  fr<iTii  the  artery  when  the  screw  is  lightened. 
I-i^mareirsiippiiratns,  which  is  usually  preferred  to  all  others,  con- 
Bistnof  9  broad,  thin,  but  strong  rubber  bandage  aud  a  rubber  tube  or 
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danger  of  forcing  infectious  material  into  the  general  circnlatlon.  The 
bandage  isfinst  wound  around  tlielimb,  lieginniug  at  its  dislal  extrem- 
ity, and  carried  upward,  each  turn  beiug  drawn  firmly  and  overlap- 
ping the  prpcediiig  turn  by  one-half  or  one-third,  to  a  point  well  above 
the  site  of  opei-alion,  where  two  or  three  turns  of  the  rubl»er  tiihv  or 
strap  are  made  sufficiently  tight  to  arrest  the  circulation,  and  the 


Fio,  IB.— Etoisreh'a  Dpr*ntUH  applJi'il. 


rubber  bandage  is  removed.  The  robber  tube  should  not  be  kept  in 
place  U)0  long,  especially  in  opei-ntions  not  requiring  ampntdtion, 
lest  important  bloodvessels  and  nerves  be  permanently  iqJDred  by 
the  constriction, 

MlvTHOlJri  OF  Operating. — In  shaping  the  soft  parts  for  covering 
the  binie  and  forming  a  stump  two  methods  >ire  ORed^ — namely,  the 
circiiiiir  and  theJJap, — and  all  others  are  niodifieiittous  of  tbese. 

Til'-  ("ircaUtr  Mftfitid. — Tlic  surgeon  stands  so  as  to  grasp  the  limb 
witb  the  left  hand  ou  the  side  next  to  the  patient's  body,  i-etracts  the 
Bkin  towards  the  body,  anJ  makes  a  circular  iucis^ion  through  the 
skin  and  fiLseia  dowti  to  the  museles  at  a  pitiiit  Ijelow  the  proposed 
diviHiun  of  the  bone  equal  to  one-fourth  the  circumference  of  the 
limb.     la  all  cases  the  combined  length  of  the  Iwo  llajis  should  be 
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a  little  more  thnn  tiie  diaraeter  <if  tlie  limb  and  to  sJlow  for  retraction 
they  shotiltl  eqiiiil  iinc-lialf  the  circimiferciir*'.  The  iiiRisioii  may  be 
made  with  a  hianW  knifi'.  or  vise  by  u-siiig  n.  lung  one  iiud  making 
bat  imo  slrukf,  iilninii^  tho  hiinil  wliicii  holrla  tho  knif«  beneath  the 
limb,  then  bringing  it  over  until  the  l>ack  of  the  knife  faces  the 


Tur.  19,— Ampu-wHoD  t;  cSrcular  method.    iA(I«r  Esm&rcb.) 

when  The  incision  begins,  cutttng  fii^t  witli  the  h^el  of  the 
^id  riini|»l(^liiig  the  circnnicision  with  its  jXhiDt.  The  skin  is 
rplracte<i  iu  Ihe  d^iiii  of  a  ciilT  by  dissecting  the  cellular  tissae  from 
[tlic  nnwclKi,  keeping  the  edge  of  the  knife  turned  towards  the  muselea 
to  avoid  injuring  the  circulation  in  tlieskin.  It  i»  oftea  necc^tsary, 
*ni  aceuant  of  the  roiucal  shape  of  the  Umh,  to  sylit  the  eiifl"  on 
itH  most  dei*ndent  side.  AlVer  reti-action  of  the  skin  to  a  Ruflicient 
ilislaiia*.  the  uiuseles  are  divide*!  by  a  eirciilar  cut  thrungb  all  the 
ti»iiies  down  to  the  bon«,  the  t^>ft  part-)  aru  retrat'ted  and  protected, 
while  the  bone  is  divided  with  the  saw. 


Tm,  St.— 4in|<uMtl>in  ity  mndlAv^  i- 1 ivului  method.      lAflcr  BMiMrtrh.) 


StoiUM  fHiTubir  Method.— The  cirtiitrtr  nsay  l>e  cbaugcHl  UiU>  the 
tiDodifieO  circubir  by  epiitting  the  sides  nf  tJie  skin-culTiuid  ruuniling 
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off  tbe  corners.     A  single  longitudinal  iuctBinn  with  rouniiilig  off  of 
Uie  corners  makes  tlie  transverse  rJR'ketHap. 

The  fflipliml  or  orul  mrUiitd  is  a  viiriely  of  the  circular  method  ia 
wLich  th*?  iiicision  uiakea  au  ellipse,  the  two  en<ls<il"  which  nri'  on 
differt^iit  levels  and  on  thu  opposite  sides  of  the  limb,  and  when  Iho 
flap  is  folded  on  itself  it  makes  ii  curved  cicatrix. 

The  rtii-hH  method  is  another  variety  of  the  circular,  in  "which  a 
circular  or  oval  incision  is  made  amund  the  limb,  couuei;t*<l  wiili  a 
longitudinal  incision  which  corresponds  to  the  handle  of  a  racket. 

Thr  Fliijt  MHhocL— The  flap  methoii  may  consist  of  two  flaps  of  j 
equal  length,  two  flaps  of  unequal  length,,  or  a  single   flap.     They' 
may  bo  cot  auteropost^riorly,  laterally,  or  obliquely,  and  may  be 
curved  or  reetaugnlar  in  e^hape.     They  may  be  made  by  cutting  from 


FiQ.  21 .— Fo-rmlng  tUpa  br  tnuisi&xliiu. 


irithout  inward,  or  by  trausfixiug  and  cutting  from  within  oatwardi 
and  may  be  composed  unly  of  skin  and  connective  tissue,  or  of  gkio, 
connective  tissue,  and  muscle. 

iNDirATroNH  Fiiit  THE  DiFFEBENT  METHODS. —The  circtihir 
mtthod,  in  which  only  skin  flaps  are  U8e«l,  is  suitable  for  aiupn- 
tatioua  through  the  njiper  pstremily  ;  but  in  tho  lower  extremity 
where  an  artificial  limb  is  to  be  worn,  the  flap  method  containing 
muscle  is  generally  pi-efened  an  iiffording  a  thicker  ptulding  over  the 
end  of  the  bone.  The  cJlijiHcal  or  uml  vmthinl  is  suited  for  disarticu- 
lation at  the  kneoor  eibow,  the  racVet  mel/iod  for  disarticulation  of  Iho 
metftcai'iK)-  or  metiitjirsophalangealjoiuts.  When  for  any  reason  the 
flap  most  bcolitaiued  fromoneHideof  the  limb,  the  single  llap  method 
IK  used,  and  when  the  tissues  have  been  extensively  destroyed  an 
jrn^gular  flap  may  be  necessary. 

TiXHMyi'i;  OF  AN  Amvltation.— The  patient  should  not  l^e 
operated  on  during  the  esi>?tenee  of  shock,  except  in  those  cases  in 
which  the  shock  is  maintained  by  tlie  presence  of  a  nicijtgled  limb. 
The  parts  having  been  thoi-onghly  disinfccteil^  aniesthefize  the  patient 
and  place  him  ufrtin  the  operating  table,  with  the  injured  or  diseased 
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lini!)  projecting  rtver  tlie  edge  of  the  tabJa  Tlie  iiisl  rumen  Is.  aft*r 
«t«rilizatioii,  :trr  placed  within  reach  of  the  surgajii.  Four  or  five 
aawttants  are  rt'<|uired ;  one  to  give  tlie  aiiiestheMc,  one  to  hand  the 
iDStmmeuts.  on«  to  handle  tht?  !5]>ang(^  od4^^  or  two  to  hold  tlu-  liiiili, 
aod  one  for  general  utility,  having  clinrge  of  the  hot  wjiti-r  ami  the 
irrigating  aud  tKalt-iufusiou  nppamtusi.     The  cireiilatioii  iu  the  limb 


Pia.  •JO.—KeMttua  Mtd  mv  applied.    {XUer  EBmBKb.) 

harin^  been  arpested  by  Bsmareh's  apparatus  or  Petit's  tourniquet, 

Uie  surgeon  taki-s  his  position  with  his  left  side  towards  the  patient's 

i^boily,  gnispiLg  the  proximal  portion  of  the  limb,  while  an  assistant 

loIiU  the  distal  portion.     Another  .laaiatant  stands  ready  to  aid  ju 

luldiii^  tlie  proxiiiiitl  iMirlion  of  the  limb  and  to  use  thv  rptrtictur  at 

ae  proper  lime.     Ilavint;  decided  on  the  method  of  amputation  luid 

lilted  the  position  aud  lengtJi  of  the  flapa,  the  surgeon  proceeds 

inlil  th'C  stift  parts  have  been  divided  to  the  bone.    The  bone  is 

jifiitied  of  sort  tissues  over  a  suffieient  space  fur  the  ui^  of  the  sav. 

jierketeal  flap  is  unnecessary.     The  retractor  is  then  applied,  pro- 

|tecting  the  soft  pnds  and  retracting  them  above  the  iwiiit  wliere  the 

ane  is  to  b«  divided.    This  is  done  by  rapid  motions  of  the  saw, 

rbile  the  two  assistants  hold  the  limb  stendy  and  prevent  pinching 

be  saw.     The  hont<  is  sawed  fu'coss  at  right  angles  to  its  long  axis, 

Lknd  where  two  Ixiiies  of  unwjHal  size  are  divided  the  sumllcr  oue  Js 

|<dividi-<l  first,  to  Avoid  bn-akin>;  and  i^pliGtering.     Auy  splinters  or 

;ti  eilgra  left  are  trimmed  with  bone-forceps.    The  arteries  are 

n1  by  hiemostalie  forceps  aud  tied  with  ealgiit  ligatures.     After 

sernrioK  all   the  vessels  which   can    be  found,  the  elastic  tuin-  is 

xi'iuoveil  and  any  new  jwjiuLs  of  hemorrhage  ligaled.     Hemorrhage 

itn  i»oiuts  where  no  vejwel  can  be  found  is  arreted  by  a  sutnre-Uga- 

iro.     <ieiiora]  oozing  is  arrKit*^!  by  the  use  of  hot  water  or  by  com- 

irpMiioii.  placiiig  the  llaps  in  position  and  cnmpreHsJiig  tlio  parts  for 

few  niiiiutetv.     All  eiposttl  nerves  and  tendons  are  drawn  ont  for  a 

'ehort  dlstiiin4?  an<J  cut  off.     After  arresting  hemorrhage  tli*  muscular 

portion  of  the  Ihip  may  be  unitt.^)  over  the  end  of  the  bone  by  catgut 

auUiTCK  and  iJie  skin  uiiit^  by  iuterrupteil  sutures  of  silkworm  gnb 
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placo<i  at  ititervalsof  half  an  inch  anfl  BuppleraenKMl  hy  a  eontinuuuB 
suture  of  silk  »r  silkworm  gut.  in  order  tn  liriiig  tbp  cdgtw  of  tlie  skin 
into  actnralo  iipprurimation.  It  is  a  gund  rule  to  use  a  niblier  drain- 
age tulie.  or  in  large  lluibH  two  tubes,  otie  projeetiDg  out  vi  each  6idt 
of  the  Btmup. 

Allhouyh  bealing  often  takes  place  witliout  tbe  use  of  a  dminage 
tul*,  yet  in  many  ciaes  sufficient  oozing  occurs  to  ilisu-ud  ilic  llap-* 
and  require  a  long  time  for  absorption,  even  if  suppuration  does  not 
occur  iu  such  an  excellent  culture  luediatn  for  iiactertn.. 

An  abnndauce  ofHterile  gauzc>  iB.upp]if!d  ovi-r  ttii<  stump  and  Itiub 
for  at  least  ten  or  twelve  inches  above,  and  over  tliis  a  thick  lawyer  of 
cotton,  and  tbe  whole  secured  by  a  flrnily  applied  ttandage  carried 
Jiigh  erKnigL  to  prevent-  all  danger  of  slipping,  or  secured  by  strip? 
of  adhesive  plasler  attached  to  tbe  bandage  and  to  tbe  skin  alrave. 
Tbe  patient  is  then  put  to  Iwd  and  the  stump  placwl  on  a  soft 
piilow  with  a  frame  over  it  to  protect  it  from  tbe  weight  of  tbe 
cover. 

AFTER-THEATMENT.^If  there  is  much  shock  and  reaction  is  slow, 
nse  rectal  injections  or  venous  infusion  of  hot  salt  solution.  Hypo- 
dermatic injectiana  of  Btrychuine  may  also  be  given,  and  warm  appli- 
cations, iu  the  form  of  bottles  of  hot  water  applied  to  tUe  patient,  but 
tliey  should  not  come  in  contact  with  the  skin,  and  great  care  is  ueces- 
sary  to  prevent  burning,  Moridiiiie  should  be  avoided,  unle«i  the 
pain  is  quite  severe.  If  the  dix-ssings  are  not  aoileil.  and  the  pulse 
and  temperature  ai-e  satisfactory,  the  dreasings  ueed  not  be  disturbed 
before  tbe  end  of  tbe  week.  Elevation  of  tempei-ature,  rapidity  of 
puLse,  or  soaking  through  of  the  dri'ssing  requires  change  of  dressings 
without  further  delay.  Eitcb  dressing  must  be  made  under  the  mme 
aseptic  and  autineptic  precautious  as  were  ol)Served  during  the  opera- 
tion. The  dniin:ige  tulte  is  removed  at  the  first  dressing  after  the 
oeMBtion  of  discharge,  and  the  stitches  at  tbe  end  of  ten  days  or  two 
weebs. 

After  amputations  of  the  hadda  or  feet,  or  even  of  tbe  arma,  t4ie 
|>atient  need  mtt  be  kept  in  bed  longer  than  a  week  or  ten  days.  In 
amputations  higher  up  be  Ls  kept  in  l>ed  from  two  weeks  to  a  month. 
Occasionally  hemorrhage  occurs  withla  two  or  three  days  (interme- 
diary), or  after  a  week  or  tea  days  (secondary  1.  and  requii'es  prompt 
treatment.  If  not  severe,  elevation  of  the  stump  uud  the  firm  appli- 
cation of  a  compress  and  bandage  may  Iw  sufficient;  if  profuse  or 
continuout^  the  wound  should  be  opened  and  the  bleeding  vessels 
I  i  gated. 

<^>MWNii  .S7wm;<.— Conical  stump  may  I>c  the  result  of  short  flaps,  or 
ID  children,  from  cxceasive  growth  of  the  lione  as  compared  with 
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the  eoft  parts.     Iti  the  liitter  preveution  is  itupossihle  ;  in  both,  the 
tnotmcnt  i&  reampiitulion. 

MoKTAUTV  PHOM  A  H  PUT  ATI  OX. —The  mortality  from  aniputatioa 
is  inflneiic**!  l>y  iiuiiiy  coiuiilions:  tlie  lurulity  nf  llit-  aiii|iiila.f  iim  ; 
I  ho  iiuuil)vr  ur;iU]piitiitioL»  ;  vheCliei'  fiT  iojiiiy  or  ili^^KiC,  an  J,  if  tUo 
Utter,  whether  acute,  chronic,  or  tnalignant ;  tlie  ago  of  the  patient 
anil  Ilia  geueral  comiition  as  to  dis*^i.s»3  of  iiiternul  orgBiis,  luss  of 
blood,  or  ulht^r  cotupliciitioiis.  Auiputatioiis  of  the  lowt-r  ertreuiity 
give  a  higher  mortaUty  than  those  of  thu  upper  extremity,  acid  in 
either  case  the  mortality  increases  in  proportion  to  the  prosiniity  to 
tho  trunk,  as  tho  Khoek  seems  to  !«  f;reiiter.  Yoaiig  persons  and 
chililn'n  ht-ar  opcmtions  better  than  the  aged.  Amputations  for 
nciitn  iliaease.  as  arthritis  or  osteouiyeliti-s,  have  a  higher  mortality 
than  ihoee  for  chronic  disease,  and  ampntatiOD!^  for  injury  have  a 
hi(;hi>r  niortiility  than  those  for  disease.  Certain  general  conditions 
hav<*  nn  nufavomble  influence,  :is  Bright' .sdiseiise,  diabetes,  onsevere 
hemorrhage.  Sepsis  is  a  rare  cause  of  death  since  the  general 
practice  of  aseptic  aad  autiwptie  finr^'ery,  except  in  eases  infected 
|)r4'vioiis  to  oi>er:i.tion.  Gangrene  of  theflapji  may  i-esult  from  injury 
in  ntilroad  or  other  iweidents,  biM^amie  the  amputation  was  not  made 
above  the  devitalized  tissues.  Acute  traninatic  spreading  gangrene 
nay  n«ult  from  iufectiou  with  the  bucilliia  of  lualiguant  cedcmai,  the 
bacilltK  aerogenes,  and  probably  others.  The  mortality  varies  from 
1  to  5  per  csenL  in  the  hands  and  feet  to  from  25  to  75  per  cent,  at  the 
hip-juint. 

MULTTPLE  Amputatioss.— On  account  of  railroad  and  machinery 
tnjurks,  it  is  sometimes  iieeessiiry  to  amputate  two,  three,  or  four 
limbB  at  the  same  time.  Many  patieutjshave  recovered  after  ampa- 
latioD  of  two  limbs,  some  after  triple,  and  a  verj'  few  after  quadruple 
amputattoiLS,  UMUiIly,  however,  flie  severitj-  of  the  injury,  with  the 
shock  and  hemorrhage,  fetuses  a  fatal  termiDatioti  wheu  it  is  neces- 
auy  to  ninpotate  more  than  one  limli  at  the  ssime  time. 

When  multiple  aiuput.itions  are  necessary,  the  '"cousecutive** 
method,,  as  recommended  by  Ashburst,  is  probably  better  than  the 
'^HyncbruQODs"  method  iu.  which  two  or  more  surgeous  operate  at 
th«  suae  time. 

Id  Asfaharst's  cousecative  method  the  ampntatioDS  are  performed 
innvexsively.  beginning  with  the  most  severe,  which  is  the  te*t  as  to 
whrlher  the  jiaticiit  will  t)eur  further  operation.  To  shorten  the  time 
nl  ana*»the»ia  and  diminisii  shock,  the  operations  sliould  he  per- 
f»niied  m]iidly,  not  8loi)ping  to  suture  the  daps,  but,  after  ligatiitg  the 
blood- vessels,  wrap  the  .stump  in  a  sterile  tnwel  and  perform  the  next 
operation,  and  after  all  have  been  done  put  in  the  sutures. 
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ra<^kH  incision,  beginning  on  the  dorsal  snrface  of  the  metalarSAl  Itone 
uC  tliu  j^rt-at  t<D<s  for  example,  at  itttartictil^ttioii  witlt  tlie  riiiicifottii, 
cnttiug  dowiiwjinl  to  a  Utile  iK-yojui  Ibe  mi>tatarsop1iai»i)g«>iLl  nrtirii- 
lalion,  at  wliicli  point  tlie  incision  is  tarried  aronnd  Ike  toe.  Tlie 
biiue  i»  freed  fritni  tlie  soft  pitrts  b>'  disirtieulatiug  it  at  itti  liuae,  cut- 
ting \hv  exteusuL'  and  flexor  tvtidoti£  untl  tbe  pemueii»  InngUK,  utnl  b* 
removed  with  tlie  toe.  The  wound  is  cUised  by  nuitiiig  the  edgi-s,  »nd 
makes  a  linear  scar  on  tLe  dors;it  surface. 

A-MPUTATION    AT    THE    TAHfittMETATAHSAl.    AkticULATIOS. — lUi 

ampulntioiiM  of  the  foot  and  aiilcl'e  tlic  circtilatioit  should  Im  con- 
trolled by  Esmarch's  eoustrictor  tipplied  around  the  leg  about  two 
inches  below  the  head  of  the  fibula. 

LiufntHr's  Mff/uid.~~This  is  the  only  method  in  whitvh  a  complete 
difiurticulatiun  at  the  bireometatATSLl  joiDte  is  performed,  all  the  iuo<li- 
fication^  involviug  the  division  of  some  of  the  metatarsal  or  t»r>ial 
Ijoues  iu  eoiifiiiaity.  The  surgeon  pL-icei«  the  thumb  and  forefinger 
of  the  left  hand  on  the  Uiee  of  the  metatarsal  bone  of  (he  little  toei 
and  the  tulierusity  of  the  scaphoiij,  aud  make^  a  dorsal  ll».p  about  oue 
inch  in  length  by  a  earved  incision  extending  from  half  an  iiu'h  in 
front  of  the  tubenisity  of  the  scaphoid  aerosa  the  foot  to  the  bii«t!  of 
tJie  fitlh  uictatarsxl  bone.  The  flap  of  skin  and  fascia  is  disstTcted 
back  until  the  articulation^  are  t^poaed,  wh<;n  the  tendons  and  mna-j 
cuIrt  fibres  are  divided  and  the  joints  opened  by  meitns  of  a  stout, 
narrow-bladed  knife,  beginning  with  the  joint  between  the  fiflli  meta- 
tarsal lx)ne  and  the  cnljoid,  disarticulating  iu  succeaaiou  the  fourth 
and  third  and  then  th«  fii-at  before  atlavkJug  the  seomd  inetatnn^l, 
which  «.rticulat*,s  villi  the  middle  cuneiform  in  a  moiti'^e  formed  by 
the  other  euneiform  bones.  Disarticulation  of  the  second  nielatai 
is  accomplished  by  forcibly  depressing  the  anterior  jiortion  of  the  foot 
and  cutting  arroi^  and  then  on  either  side  of  thejoiiit.  After  o]K;n- 
ing  all  the  j<iint8  the  plantar  ligaments  are  divided,  a  long  knife  is 
passe^l  liehind  the  bases  of  the  metatarstil  bones,  and  a  plantar  flap  is 
cm  from  within  ontwani,  tcruiiuating  near  the  bases  of  the  **><•«,  If 
preferretl,  the  plantar  Ilap  may  be  m;ido  by  entttug  from  without  iii- 
\ranl.  Ligiite  the  dorsalis  i«dis,  the  iut-L'TOSseoos,  and  the  iutenial 
and  external  plantar  arteries  and  their  branches.  Trim  the  plantar 
Ihip  in  order  to  make  it  fit,  retrench  it  If  t>oo  thick,  and  attach  it  to 
tJie  dorsal  flap  by  means  of  sutures. 

Modifi&itions  vf  Li^j>atu-'i  Operation,— I,  J£ey''s. — This  operatioD  isj 
the  xame  as  Lisfnuic's  except  that  tiie  projecting  portion  of  the 
internal  cuneiform  bone  is  saw(^^  ofl*  after  disarticulating^  the  four 
external  metatarsal  Imnes.    2.  Skri/'s  MetUinl. — Skcy  saws  off  the  base 
of  the  Second  metatarsal  ]>out;,  leaving  it  iu  the  luortiK. 
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AMFITATIOV  of  the  MRT\CAHPAr.  B-XNE  WITH   ITB  FlNiSKB  OE 
tu — Make  an  incision  from  tlie  biisv  of  tlie  uietaL-ar|uil  bone  to 


fH.K — tHMnlcuInll'>[)  vf  fllinvrli;  long  «ntcilor  ttap. 
{ Kttrt  Bmuuvtt.i 


Fli»,  a,  — RhowliBt 
p(iattli>i>  nf  Jul  lit! 
When  ll«3t<d.    i  Alter 
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■a  head,  thence  an  oval  inclsirtti  iiromiO  the  biiae  of  the  phalanx  to 
be  removed.  Dissect  the  8oft  ijarts  from  the  buiic  i»ii  each  side  utiJ 
benealli,  and  di^uti'litulate  tbe  inctsicarpal  bone  nt  its  hose. 

Amputation  ok  the  Hand  atthk  C-vtiPosiKiicAKPAL  Jaryx. 
AVTSO  TliK  Tjiumb. — With  the  hand  fsn pi niileil,  insert  the  point 
n  long,  narrow  knife  at  tlie  twise  of  the  nietaeari)iil  bone  of  the 
finger,  and  earry  it  m'ri>Hs  tlio  palniar  s.nrfiiees  of  ihe  uietiu'arpal 
tif  the  fingers,  enlarging  jiwt  l)elo«-  llie  thumb.  Carry  the  knife 
dnwuwiird  close  to  the  metacarpal  bones,  then  forward,  making  an 
cUiptJeal  flap.  Mak«  a  short  dursnl  liap  and  disarlicnlate  the  meta- 
carpal bones  from  the  carpus,  or  mvr  them  across  t)cyond  the  t»»CH. 
n  all  iitiipRtatirins  of  the  hand  the  palmar  Hap  is  prefi'rrwi  sis  a  eov- 
Hijr  to  the  slump,  and  if  possible  it  should  be  matle  long  enough  to 
arifid  cutting  either  of  the  palmar  arches. 

Ampi'tatios  at  the  Wbist. — The  operation  may  be  done  by 
the  rirmJar.  the  )lou/>ip  Jitip,  or  the  siiifflf  jmlniiir  Jlnp  methixl.  In 
many  esLses  the  flap  must  be  obtained  from  any  available  tissue.  The 
prvfonkble  niethed  is  hy  a  long  palmar  and  a  short  dorsal  flap.  An 
Bsmarch''s  apparatiw  or  a  P«tit's  tourni!|uet  may  be  applied  over  the 
brachial  artcr>'  in  thie  middle  of  the  arm.  With  the  hand  flexed 
auilce  a  curvi-4l  ineiaiou  on  the  dorsum,  the  convexity^  forward,  from 
doe  styUjid  proie-ss  to  the  other,  making;  a  flap  one-half  to  tliree- 
qaaitor*  of  au  ineli  in  lcn(,'ih.  Turn  the  Unp  biick,  cut  th*^  posterior 
lwlloear[)iil  and  the  two  lateral  ligaments,  disartieulatiiig  the  joint, 
and  make  .1  palmar  flap  aliout  t  wo  J  urhes  long  by  cutti  ng  downward  and 
fiinmnl.  Tb(r  radial,  ulnar,  and  interosseous  arteries  require  Iig;atiou. 
AMPfTATH)V  op  TltK  FoKlvAHM.  — Adipiilatinn  of  the  forearm 
Bwy  be  made  in  tJiO  lower,  middle,  or  upjier  third  by  the  tqtutl  fittp 
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methoi],  by  n  fun;}  dorxnl  hiuI  nhwi  iniicriin-  flap,  or  by  the  rlrntlar  or 
modififd  ciiTidttr  metliod,  using  skiu  only  for  ilapK,  or  Inith  still  and 
musdc  Tlie  mitdifiM  circiilay  is  usually  preferred.  With  the  touriii- 
(|net  iir  Ksuiareh's  ^anstrictor  :ippliort  nver  tlie  br.ic]ii:il  artery,  make 
a  circular  iotision,  split  the  skin  oq  oiioorbuth  aules,  rouiuJ  off  tbe 
corners,  tarn  hack  the  Cnff  iir  Haps,  divide  the  muscles  by  si  cirtruhir 
incisiou  to  tlie  boue,  pass  !i  eutliii  between  th«  bones  to  divide  the 
iuburusBGuiia  tissues,  retniet.  the  Boft  parts,  and  Siiw  the  two  bones  at 
tlie  Bame  time.  Ligate  tbe  radial,  ulnar,  anterior  and  posterior 
iuterosseona  arteries,  and  unite  the  flaps. 

DisAUTicuLATiitN  AT  TiiK  Ki.iwj'W. — pigartjculation  at  the  elbow 
may  be  performed  hy  oiie  of  tlii-ee  methods, — the  rm-iilar,  the  rili/iii- 
ca/j  anterior  or  posterior,  and  tlie^/nj>  mrtfiotl.  tlie  fl.aps  being  lateral 
or  anteropost^-rior,  in  the  latter  ease  one  being  longer  than  the  other. 

Tlif  Cirai(*ir  ilM/w'4.  —  Make  an  inoision  around  the  forearm, 
tliiTiugb  tlie  skin  and  fuscia,  down  tu  the  tnuKL^Ies  at  a  point  below  the 
external  condyle,  eqnal  to  one-fourth  the  circnmference  of  the  limb. 
The  incision  ahonld  be  made  somewhat  ohliquely,  being  one  ineli 
nearer  the  external  thaTi  the  internal  condyle.  Dissect;  up  the  cuff 
nntil  the  Joint  is  exposed.  Extend  the  arm,  m^e  an  oblique  incision 
in  front  of  tlie  joint,  dividing  the  ligaments  in  front  and  at  the  sides, 
and  draw  the  olecranon  forward  until  the  atla<'hiuei)t<  of  the  triceps 
to  it  can  be  divided.  S^rae  ailvise  sawing  off  the  olecranon  ia 
order  to  retain  the  insertion  of  the  trieeps,  or,  still  better,  if  possible, 
dividing  the  ulna  Ih-Imw  the  insertion  of  the  braehialLsauticns  mus- 
cle. Ligat«  the  brachial  artery  and  unite  the  flaps  ti-ansveraely  or 
anteropost-eriorl  y . 

The  Ellipdcut  Mi'lhud. — In  this  method  a  single  flap  is  made  either 
from  the  front  or  bat-k  of  tJie  forearm,  the  anterior  ellipse  being  made 
as  follows:  Begiuning  at  the  olecranon  proce.ss,  carry  the  incision 
downward  and  forward,  ei'ossing  the  for^ai'm  in  front  jmst  above  the 
middle,  then  pnMH!ednig  upward  and  liackwaid  to  tlie  jioint  of  begin- 
ning. The  flap  isdUsect-ed  up  and  the  forearm  disarticulated.  The 
two  sides  of  the  flap  may  lie  united,  making  a  linear  cicatrix  ;  or  the 
flap  may  be  folded  on  itself  and  iiiiit'ed,  making  a  t;emihinar  cicatrix. 

The  Anterior  f^irir/le  Fhip  Methud. — TliiH  may  Ijg  made  either  by 
transfixion  or  fit>m  without  inwai*d,  the  Hap  lieing  taken  from  the 
anterior  surface  of  the  forearm  and  Iw;iug  cqiiak  in  length  to  one- 
half  the  cireunifercuce  of  the  cUkiw,  the  radial  Btde  being  somewhat 
shorter.  The  posteritir  flap  is  m:ule  by  connecting  the  extremities  of 
the  fii-st  incision,  andahould  I*  alwut  one  inch  in  length.  Dissectnp 
the  Hap  and  d iHarticnlate,  beginning  either  in  front  or  Ijehind. 

Amputatiok  of  thk  Akm. — Amputation  uf  the  arm  may  be 
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iloTK  hy  (he  circular,  tii^tifir'l  circHfur,  or  aay  variety  of  tb«  _ftitj? 
nielhod.  Tlw  <:in:*tilur  or  tii(iil!fi<>il  rirt'ular  is  iisiiiiliy  pre^rrcil. 
TliP  cimilalioii  is  aiit^stffd  hy  :i  I'mrriiijiiet  over  the  hnichiiil  iirlery, 
but  wlifH  tlicre  is  ni»i  siiflirjeiit  roi>m  for  a  tonniiQiiet  nil  tlie  arm 
W)-«h"s  iiH-tJn«l  of  prr'vrntiiifr  bemoirhiiye  in  aniiiiitaljon  at  tbe 
dumlder Joint  tii:iy  Ih'  ihn-d  (si'c  AMprTATinx  at  Tin:  SiioLr.DEi!- 
JuINT).  or  pressui-p  by  ineuiK  "f  a  piuliN'd  key  or  compress  on  t.Le 
■ubclavian  artery  wbtTi-  it  rri>sse.s  tlie  firet  rib.  In  miikiiig  moscu- 
lar  Saps  dn  not  forgt-t  tlial  (lie  :iiiteri<*r,  cuutainiDg  the  bicepe  Diuscle, 
porlracis  ni'tm*  Ih.an  the  pijsU'rior^  wtntainiiijj  the  triwps  uiiiRele, 

r*'*  Circalar  MiTkott — With  the  arm  alMlncteil  ami  held  by  aa 
aeeistaDt.  the  surgeon  takes  hold  with  his  lefb  hand  on  the  pruximal 
ade  aiid  with  one  tineep  of  the  knife  dividcri  tbe  ^kiii  and  cellular 
ttene  at  apnint  bobtw  the  pruposifd  st.<<^tit>i]  of  the  lioiie  eqiiHl  tooiie- 
foQith  Ihecircuraftreiieeof  the  limb.  Turn  back  tbe  cuff  of  skin  aud 
vide  Ihe  musch'S  in  tbe  sime  miinDer  down  to  tlie  b<nie.  Apply  » 
u-iailed  ^et^a^■1^lr^  retrnct  lliesoU  piirts,  and  saw  tbe  Ixine.  Tie  the 
htal  arter>', — reintmhT  tbe  poswibility  of  a  hipli  division  of  this 
l,^ — Ibe  superior  profunda  artery,  and,  in  tht>  lower  (bird  of  the 
turn,  the  ijifi-rior  profunda  jirtery.  In  addition  there  are  nsiiidly  sev- 
eral iiiu-senlar  bnnicbes  nbieb  rei|iiii-e  ligiitnns.  Drawdown  and  cut 
off  tlie  i-iid^of  till-  runsi'ulMsplRi]^  nicdinn,  aud  ulnarni^rves.  Remove 
Ch«  Urtiniiqucl,  anv-st  iiny  fiirtbor  heniorrbagc.  and  etnse  tbe  wound, 
ring  a  rubber  or  glass  drainage  tube  in  tbe  uiost  dependent 
iun. 

Thf  Ihnical  iifthod.—'By  dividing  the  niUMlfs  in  two  layers  At  dif- 
frrpnl  levelts  a  eon  leal -shaited  tiivity  is  made,  wilh  tb<^  hiuiv  below  and 
a|>ex  above,  corn'siionding  with  the  end  of  tlie  bone.  Tbe  skin  is 
divided  and  retnirled  as  in  tbe  nircular  method.  Tbe  muscles  are 
tht'it  dividi'd  half  way  to  the  bone  by  a  circular  incision,  retracted. 
Mid  the  reniaiiiiug  half  divided  tit  tliis  level  down  to  tlio  bone. 

Madijini  Oirruiar  Mtihmi. — Tbe  flaps  may  l»e  obtained  from  the 
dcs  or  from  the  iinterior  and  posterior  parts  of  the  arm.     The  tlaps 
•re  eut  rlliptiK-Jil  in  (shu|)e  dtasected  up  the  proper  distance,  und  the 
(uvlcs  divided  by  a  eireulur  ineision  down  to  tlie  Iwne. 

TraMtUrif/»  Mfthod. —Thv  thips  may  be  made  by  trnrmtixion  and 

ntnin  both  muM-le  and  ekin,     The  i^iii^'con  gnispa  tbe  arm  witb  the 

liaud.  pulliiif;  np  tlie  Qesb  on  the  Itack  of  Ibe  arni,  and  tbruststhe 

mt  of  u  imMiiuni-Ntzed  tiiu|>utiituig  knife  through  tbe  iirm,  jost 

iiig  tliB  bone  behind  and  emerging  opposite  tbe  poi nt of  entranoe. 

Jiiff  isfiirried  downward   pimdlel  with  the  bone  for  aHuflieieiit 

iCe,  llicu  ootwiinl,  making  a  posl^hrtr  lla|>,     Tlio  knife  is  tlieii 

enlcrtHl  in  front  of  tbo  iKino  and  an  anterior  flap  eat  iu  tbe  s&me 
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manner.     The  llap  last  rat  shonldl  ponlain  tiie  priiicipnl  art<?r>',    TlJiT 
Qsips  are  retnieled  by  a  two-tailpil  relnictor.  and  tbo  bono  is  rleonM 
of  the  soft  tissuca  and  divide'l  with  the  saw. 

Tcalr's  mtilnMl  is  sonii_^tiims  perfonned  iit  the  lower  Uiiitf  nf  tlit 
arm,  making  a  lnug  Fyjnarc  inwterior  fliip  and  a  shoj-t  aiitoriur  tlap 
which  ctnitains  tlie  nerves  ami  brachial  artery, 

AMPrTAT[oN'  AT  THE  SiinuLDER-.JoiNT. — The  principal  method* 
of  disarticnlating  iit  th«  ehuiilder  joint  are  the  racket  (fjarrey  ami 
8peDce),  thejfop  (Dnpuyti-en  and  Lisfrjiic),  und  th?  ^h-cnlar.  lit  any 
methoil  control  theflirculatum  by  Wyeth's  pitis  ami  a  rubber  In  bo  or 
strap,  as  follows  :  With  the  arm  plsiced  at  right  angles  with  the  body. 
introdut-e  a  steel  skewer^  t«n  or  twelve  inches  iii  length,  through  tlie 
anterior  axillary  fold,  a  little  to  the  thoracic  aide  of  ita  middle,  and 
let  the  p«iut  emerge  one  inch  to  the  inner  aide  of  the  tip  of  the 
acromion  proct-as.  A  seeonil  sVewer  is  pa^e«1  through  the  pos- 
terior axillary  fold  near  the  body  so  tliiit  ils  ]tninb  emerges  one 
iDch  internal  to  the  tip  of  the  acriHoioo  proc«w.  The  pointe  of  tJbe 
skewers  are  guarded  with  sterile  corks.  A 
rubber  tnbe  about  hsilf  an  inch  in  diumet«r 
is  tightly  wiinnd  two  or  three  turns  around 
the  ahoulder  between  the  skewers  and  the 
l)0(ly,  and  iJa  ends  are  secnred  by  lying  or 
clamping.  Examine  the  radia)  and  brachial 
arteries  to  see  if  the  circnhUion  is  completely 
arrested.  Other  methods  of  controlling  the 
circolation  arf  by  direct  pressure  over  the 
subclavian  where  it  crosses  the  first  rib,  or  by 
no.».-Ami»,«iion»i.i«.iii-  preliminary  ligation  of  thisvefflel. 

Tfif  Ifackd  3M/iwi  f /xirm;).— With  tlie  arm 
extended  at  right  augles,  imike  an  incision  from  the  tip  of  tlie  iwvty 
mion  process  downward  along  the  humenig  for  about  three  iuchi-s. 
From  jn.st  below  the  middle  of  this  incision  make  two  others— one 
on  eatrh  aide,  obliquely  downward,  respectively^lo  the  points  of 
j  unction  of  the  anterior  and  posterior  axilhLry  fuld»  with  the  humerus^ 
the  soft  parts  containing  the  osillary  artery  and  nerves  remaining 
undivided.  The  flaps  are  dissected  up  until  the  joint  is  exposed, 
opened  above,  the  Lead  of  the  bone  dislocated  and  a  knife  passed 
behind  it,  cutting  downward  and  inwurd  until  tho  remaining  t^ues 
at  tbo  inner  side  of  the  humerus  are  divided.  Ligate  the  axillary 
artery  and  vein  and  wveral  small  arteries,  remove  the  constriction, 
arrest  further  hemorrhage,  and  uuite  the  Jlapa  vei-tically,  leaving  a 
dniinage  tube  in  the  lower  angle  of  the  wound. 

I^iuvg  ittihtxl. — This  is  a  variety  of  the  racket  method  and  is 
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somewhat  like  Larrey's,  but  th^  tmtidle  of  the  racket  is  louger  and 
Uief«Ji>n>  IliB  |]ap»  »re  lunger.  TliU  tuvthod  uiiiy  be  ws^d  when  it  is 
doobtful  whether  exriitioi)  of  tlie  joint  nr  auijmt.ition  will  be  neces- 
emry.  Make  an  incision  down  t«  IJie  bone,  beginniug  just  external  to 
»e  ooracoid  process,  straiffht  dawn  the  Iiuiiierns,  through  Ihi^  deltoid 
a*\  iii9(>rtBOn  of  the  pectomlis  major,  then  obliquely  outward  to  the 
posterior  tiortlerof  the  axilla.  An  inner  inetsioii  is  carried  in  like 
BUUia«-r  to  the  anteriur  borderof  the  axilla.  The  liumerns  is  disarlio- 
olatcd  and  the  remaining  |H>rtion  of  the  soft  tissues  divided  as  in 
Larrey's  rn<>thod- 

l%e  Flap  itfthml  {Ihipuiftren). — In  this  method  a  long  externa]  flap 
b  made  from  the  delt^uid,  with  a  short  iat^rnul  flap  coat»iuiog  the 
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rincipal  artery  and  nerves.  The  flaps  luay  be  made  by  trausfixion 
by  cultiDg  from  without  inward.  With  the  arm  extended,  make 
lellipttca)  external  (lap  by  an  incision  exteiidiing  from  the  corjcoid 
^hict-ss  ilownwaitl  and  outward,  to  the  insortion  of  the  dL-ltoid,  then 
Ipwiird  and  Uiekwiinl  to  the  Jcuction  of  the  acromion  process  with 
tile  spine  of  the  scapula.  Dissect  up  the  flap  thus  made  until  Ihe 
^bKjitttile  of  Ihe  joint  Is  exposi-<l,  divide  the  cap-sule  and  tke  111030108 
^BltachL-d  Iti  the  greater  and  Li'sser  tubero^itits  of  the  huniems,  nntil 
^^pe  head  of  the  bone  ran  he  disluc'ited.  The  internal  flap  is  then 
^HMde  by  nirryiug  the  knife  alnnj;  the  inner  side  of  the  bone  until 
^^pft  below  the  axillary  fold,  when  the  section  is  completed  by  catting 
iovuiL 
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Tiif  Fhip  if>i/iod  ( f,i»fmi"').^~Ui  this  niftliod  an  aTit-cixi-exteniHl 
ainliL|M>sU'rO'interiiii]  flapanMnadeliy  tratisflsioo.  Tliepoiul  ttfiklong 
knife  m  filtered  at  the  outer  side  of  the  coracuid  process  anil,  while 
the  skill  and  muscle  are  lifted  with  the  U>ft  lisind,  is  carrifHl  aoroflK  the 
outtT  part  uf  the  joint,  oiiifrginga  little  below  the  posttrior  bitnicr 
of  the  acroiiiiou  proc«?ss,  aiitl  a  lung  flap  is  cut  frnm  aliovu  diiwnw:inl 
And  outward.  Thi.s  flitp  is  dissected  Dp,  the  liciul  of  the  Itnue 
disarti<'ul:iteil,  thu  kiiiTe  eiitL'rt'd  tiehind  thti  bono,  iiuda  long  piiijtcni- 
iutenial  flap,  which  contaiTui  the  blorKl-vesfwls,  is  made  in  the  sunie 
manner. 

T/ir  Cirouiar  Mfihwl. —  Make  a  circular  incision  completely  dirjd- 
ing  all  the  solt  tissues  dowu  to  the  bone  at  thn  l^vel  of  the  insertioD 
of  the  deltoid,  divi4le11ielM)ne  at  I  he  since  level,  and  Hgate  ihi"  vesrals. 
Make  a  longitudinal  incision  to  the  bone  from  tie  anterior  border  of 
the  acromion  process  to  the  end  of  the  stuiiifiand  difwi-ct  out  the  Ik  me, 
freeing  it  fi-oin  the  wll  parts  by  rotating  it  first  inward  then  outwar<! 
in  order  to  divide  the  miiseles  attached  to  the  grrwler  and  leaser 
tuberottities. 

AuruTATioN  ABOTB  THE  Shoui.dee.— 'This  may  be  riMguired  on 
account  of  severe  injury  or  malignant  disease.  In  a»me  c;ise«  a 
portion  both  of  the  clavicle  and  »^:ipu]a  may  be  left,  but  in  others 
the  entire  upper  extremity,  Ineladiiig  the  cLivicle  and  !sc-a]inlii,  is* 
removed.     This  may  be  done  by  Piinl  Iterj^^r's  method. 

The  InterempiUotkontric  Aiiipuifitmt. — Make  an  incision  finni  the 
inner  extremity  of  the  cliivicle  outward  to  the  top  of  the  shoulder, 
exposing  the  clavicle  from  one  end  to  the  other.  The  cluviel*  is  re- 
moved either  by  dividing  it  and  disarlieulat-ing  each  end.  or  it  may 
be  removed  without  division.  The  subclavian  artery  and  vein  are 
tied,  e.ich  by  twoHgaturcjaboutaii  incb  apart-,  andtbevraw^IsdividiMl 
between  the  ligatures..  The  aiillary  plexus  of  nerves  is  also  divided. 
A  second  incii4ion  is  made,  bf^inuing  at  the  centre  of  th«  lirKl  in- 
ci'^itin  and  extending  it  iwtors  the  anterior  piut  of  the  a^iilla  and 
inner  side  of  the  arm  to  the  inferior  angle  of  the  soapala.  The  outer 
extremity  of  the  first  incision  is  then  extended  posteriorly  lU'roatt  the 
doreum  of  the  scapula  to  it.s  inferior  angle.  Joining  the  tt^rniiuation 
of  tlie  scoiud  incision.  The  posterior  flap  thus  made  is  dissecteii 
back  and  the  connections  of  the  sc-apnla  with  the  trniik  sire  divided 
by  an  ineision  along  the  vertebral  bnrdt-r  of  the  scaLpnlii,  severing 
tbe  trapezim*,  tlie  levator  anguli  sciipulae,  and  the  rhomboid  mns<'le!v. 
The  anu  andwapidaarepniled  forward  anil  I ljf  amputation  niniplct<Hl 
l>y  division  of  the  pectoralcs  and  the  liitisisimurt  dorsi.  Arrest  all 
hetnorrhage,  introduce  a  drainage  tul>e,  suture  the  flaps,  and  apply  a 
dressing  with  compresacs  in  order  to  obliterate  all  dead  Hpaces. 
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AMPUTATIONS  OF  THE  LIJWEK  EXTKEMITV- 

AltfUTATloN  OF  THE  ToES.— The  pludangcs  being  so  short,  am- 

tjott  of  the  l(H*s,  H-ith  (he  excoption  of  the  great  t«wj,  is  usua.lly 

itbrough  the  joints.     InterpbalnngeaJl  aiuputatioD  ii4  jH^rlurmcd 

le  inH-iiiier  as  in  the  fiiijjers,- — aaniely,  by  it  lung  ]>luiitar  aiiil 

(loi-sal  fl;ip,  oi-  two  hitcral  thqis.     TheiiiciMiou  should  be  luaiJe 

I  to  avoid  £v  (.'icsitrix  on  the  plantar  aiirlUt^e- 

MftatarmtphataHgeal  IHsariicnlt^ion. — Tbis  IS  done  by  means  of  the 

leiiri  im-isioii,  as  in  the  correspoiHling  niuimtatioii  of  the  fingers. 

irt  iuipurtnnt  to  reiiienitier  th.it  tiie  web  of  the  toea  esteiiiis  lo  a 

tdemble  dbtii,nt«  below  the  luetutarsoiihalaugeal  joints. 

TKjutfdeHhilion  vf  the  Greal  and  IMfle  Twx.—^Thifi  iiiiiy  Ik;  douv  by 

th«  raritl.   the  iafrnil  liap,   or  the  lotiif  phtitlir  Aiid  xhoii  iiwmif  jl/ip 

rtiftlkotl.     Th^^  hfikd  of  the  metatarsal  btme  of  the  tjreat  toei^hoiild  uot 

l_bt*  reiuoved  unleas  al>solut«ly  necessary,  tuid  ciire  should  l>e  t^iken 

hnve  the  flaps  snfficiputiy  long  Ut  provide  Ibr  it  ample  flovering 

ritbi>ut  l*'nsioii. 

AmputiitiiMi  11/  Tu.11  Tofs  Tofffthj-r.—^lnki^  a  dorsiU  incision  between 
if  iiictatiirsal  bouf-s  of  ttie  toes,  liegujiiiiij;  jn^jt  Wlow  the  raetattirso- 
^bahingr-ul  joliili><,  iind  «UTy  it  downward  and  outward  around  one 
the  toe*,  through   rhp  digit*t-pl:intar  fold,  around  the  otL<T  tOGj 
to  the  iKtiot  of  starting.     Dissect  the  flap  back,  disarticulate 
le  t«ea,  nnd  sntnre  ihv  flap. 

Amputation  0/  all  the  Tufs. — Make  a  short  dorsa!  tlap  by  an  Incision 
?russ  the  basm  of  the  toes  on  a  level  with  the  web.  Dissect  liack  th« 
'Blip,  disarticulate  the  toes  from  the  dorsal  surface.,  flex  them,  and  cut 
a  jilanlar  tliip  from  the  under  surfiice  of  tho  piiiUange.-i  ii»  far  forward 
as  the  welt  tif  the  toes.  If  preferred,  both  Haps  may  be  iiiadeby cut- 
ling  from  wilbont  inward,  tare  shoidd  1>e  t^ikeu  to  provide  sufficient 
dap  to  cover  the  livatl  of  the  nietalitrs;d  Innie  of  the  grc^  toi',  pro 
looging  the  llap  along  the  ooder  Hurface  or  inner  side  of  the  great  toe 
riken  pot^ible. 

Ampitation  op  all  the  Metatabsal  Bones.— Amputations 

nf  (he  metatarsal  bones  are  made  by  preference  in  cinitinailii,  to  avoid 

,uiM.-iiiiig  the  Ini'sal  arliculatioiis.     The  opemtion  Js  iM-st  performed  by 

kkin^  n  short  doraal  flap,  eonvex  forward,  and  a  long  plantar  tlap, 

'Ticyiiining  Jil  the  weh  uf  the  toes  and  disseetiitg  back  (o  the  point 

_at  which  tlie  1mj[ii>s  are  l<>  1k>  divided.     The  int4.<ro;^<ous  thisues  are 

lividnl  with  a  narrow-bladed  knife  and  a  six-taik^  retractor  is  used 

rhilv  the  boues  are  savied. 

AMi'iTATiox  Of  Till-;  (Jheat  Toe  oh  of  the  LittlkToe  with 

I  MhrrATARa.iL  Bone. — This  is]>erformed  by  means  of  a  lumi-lutruUcd 
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by  carrying  tli«  knife  dowiiwanl  ami  oiitvard.  Tbeu  make  an 
Intfi-niil  Hup  iilwiiil  ittii' ■  foil t'l li  Ibe  li»nf;Ih  of  the  esternal,  by  cutting 
fmtu  «  iCIioiit  iiiHiiril  tliniii>rli  tlit<  skin  and  ihuscIks. 

liirr'ii  Mttho'L — In  order  tuiujiki-astump  wliitli  will  lieai-  prpssure 
Wril  itiid  nut  itv  jirorie  to  atn^phy.  Bier  iiiakr-.s  a  .scrmul  oijeration 
after  Ihe  healing  df  the  wimiid,  iu  xvltioh  he  reiiinvj's  a  wi'dge-shapt'tl 
|>urtioii  of  thf  tibia  n«ar  tlie  end  so  thiit  tht-  Inwur  uxtri'mity  i-uiilie 
tnrurd  forward  aod  upward  through  mi  arc  of  !iii°.  bringing  the  scar 
to  the  aiilt-rior  surface  of  the  stiiiiiii  and  bringing  the  nniscles  duwn 
6o  that  tht*y  t-over  tlif  end  nf  Hi<*  stwuip. 

lHwARTltTLATKiN  AT  THE  Knei^JuIXT.— Thls  may  1(0  done  by 
|I»  modified  circular,  the  autt^riur  flap,  the  bilateral  tiap,  or  tlie 
elliptical  mefbod. 

Mvlifi^l  Circiiiar. — With  the  leg  extended,  make  an  incisioa 
around  it^  through  the  skin  und  fascia,  three  or  four  inches  tielow 
Ibe  patell:t.  Split  the  skin  iu  front:  and  l>ehind  and  di»u'cl  up  the 
flapo  until  the  teudtm  (if  Iht;  ]iatella  in  exposed.  Thits  is  dividt-d,  the 
leg  is  strongly  liejr<Hi,  and  the  remaining  ligaments  are  divided,  leav- 
ing the  patella  and  Kt'mihinar  cartilages  att;icbe«t  to  the  femur.  The 
libia  i»  dniwn  forwanl,  the  knife  passed  lM.>hiDd  il.s  upper  and  pus- 
Iprior  Ixtnler,  and  the  remaining  tissues  are  cnt  from  within  out- 
ward. Ligate  tlif  popliteal  artery  and  branches.  r*sect  the  popliteal 
nerve,  put  iu  a  drainage  Intx-,  and  unit<e  the  Haps  vertically. 

The  Antrrior  Flup  Mfthwi. — Make  an  incision  beginning  half  an 
inch  lielow  the  internal  condyle  of  the  femur,  cutting  down  the  leg, 
then  across  and  Uji  the  outer  side  tf  a  corresponding  point  below  the 
•i\lf  rnal  ci^ndyle.  making  a  flap  equal  in  length  to  half  the  cireum- 
ferpiice  of  the  knee.  ItisstN-'t  up  the  Hap,  di*  iile  the  liganieiitum 
patellae  and  other  lignnienlsof  the  joint,  aud  cnt  a  short  posterior  flap 
from  witldi)  ontwnrd. 

Tfif  Jiilntfrtil  FUip  Mrthod,  or  Steph-f^n  Umith'ti  Operation. — Tltis  is  a 
dTiiritf  methml  of  amputation  at  the  knee-joint  and  is  performed  as 
follows:  Maketwo  laleral  liaps,  the  inner  slightly  longer,  by  enter- 
ing the  imiiit  of  the  knife  one  inch  below  the  tul)er(iBity  of  the  tibia, 
cnttirig  downward  and  forward,  then  backward  and  upward  to  the 
middle  of  the  popliteal  space.  The  opposite  Hap  i>i  made  in  Ihe  same 
mnnuer.  Dissect  up  the  flaps,  divide  the  ligamentnm  patflhf.  opcu 
the  joint  in  fninl,  and  disiirtieulatc  by  cutting  from  before  backward. 
This  makes  a  *'  humd  "'  flap,  and  when  healed  the  scar  isi  on  the  pos- 
terior fturtiuw  of  tli«  Uiigh. 

Thr  Hifijiti'iif  Mithfut. — >rake  au  elliptical  flap  a  little  more  than 
half  the  circumterrnce  of  (he  knee  in  length,  by  an  incision  In-ginning 
in  the  popliteal  spacv  nlwut  one  ineh  below  the  jmnt,  carried  down- 
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are  cxp4uu-d,  then  <lbuu'tirulatc  byilividing  the  li^diuetits  lM>tv*.-ou  Ibe 
axtragaliis  ami  wapliuul  and  Iwtwt'eu  th«  astnigalnsainl  oHcalcis.  Be 
careful  not  li>  iiijinir  ISii.-  aiiklfjuiiit. 

Tin-  kerl-Jhji  inHhuil  is  iH'rforiiKjd  bj'  uiakiiig  aii  incision  acniss  the 
under  surraco  of  the  lieel  from  La)  fan  iucb  liekiw  Uie  external  lualle-- 
0I118  tn  n  point  one  inch  Vwlow  the  internal  inaDcoliis.  TIic  Iwo  phiIm 
of  thb*  tiichinii  are  connected  b^'  n  curved  icK-isinu  tu-rofss  the  fnmt  uf 
the  fuot.  The  Haps  are  dissected  up  and  the  boues  di&articuhitefl  an 
in  lli«  method  of  ]^^•  Ligni'i-nllo^, 

Trijtiti-  hus  iinidilieU  the  o|>tiratiou  by  sawing  through  the  us  ealcis 
Uorizontiilly,  liMLvinjj  ita  iipiter  part  atta.eheil  to  tlie  asti*!)^! lis. 

PiRtKrOi  r'K  AmI'L'TATIOS.— This  operation  removes  idl  thft  tarsal 
bou«s  except  the  postei'ior  part  of  the  oh  caleis,  :dM>  the  malleoli 


no.  20.— Plrc^nlF't  amrniwUtm:  mwlii|[tl>entaLli>ls, 

and  articular  Kurfiice  of  the  libia.  Make  iin  incision  from  the  Up 
of  the  internal  tnalleohis  acros8  the  instep  hiilf  an  inch  in  froul  of 
the  anterior  edge  of  the  tibia,  to  ik  imint  on  the  outer  side  of  the  foot 
half  an  itieli  in  fiout  of  the  tip  of  the  external  ijki11<:oIu^  Connect 
the  ends  of  this  Incision  by  a  cut  acniss  the  sole  of  the  fool.  The  h*»>l 
Hap  is  dissected  back  for  about  aqn;irterof  nu  inch.  The  aukle-joiut 
is  opened  in  fnint.,  the  lateral  lipamenla  are  dividetl,  and  the  foot  is 
pulled  du^rn  until  a  hai'ii^wsa^r  ran  Lk^  applied  to  the  Od  Calcls  behind 
til*  aslriigalus  and  the  bone  la  divided  downwani  :uid  ul  ighlly  forward. 
Fioth  malleoli  and  a  thin  slice  of  the  tibia  are  next  removed  witli  the 
saw  and  the  saweil  snrface  of  the  i»  ealcis  is  bi-ou^'ht  up  in  nmtiict 
vith  that  of  the  tibia,  to  whii-h  it  la  uniteil  by  means  of  ijutarei 
through  the  periosteum  and  other  wtft  tissoes.  Some  advise  the  use 
of  Kilver  wire  to  hold  tJie  bones  in  contact.  This  oj>eraIiiin  otleu 
gives  a  very  serviceable  stump,  bnt  sometimes  necrosis  iK-cni-s  or  the 
Ikonefl  fail  to  unite,  so  that  the  os  c;ilcis  niutst  lie  removed. 

MiMiifU^itwHS. — FergOS»)ii  saw-i)  the  us.  eideia  only  and  plae««  it  be- 
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twreii  tlie  lualleoli,  and  divides  the  teiido  AcliilliR.  Le  Fort  snu-s  the 
OS  aili'in  borizoiitany,  renioviiig  its  u|)j>er  third,  Jiiul  apprtjsimixt»'8 
this  surface  to  the  sawtnJ  finrf;ice  of  the  tibia  after  removal  of  the  mal- 
k-'fi  with  a  thiri  s^iice  of  th^  tihUx,  Thif  advimtage  of  this  iiit'th^Kl  is 
the  prpsemiition  of  the  normal  axis  of  tht*  os  ealcis  so  that  pi<*s«re  is 
rpoeivwl  u|>on  that  part  of  Hie  bone  and  skin  accnstonii'd  to  it.  Han- 
eofk  saws  the  os  calcis  as  in  I'lrogotT's  uietho*).  and  tlie  astragalus 
horizoutally,  rem-^ring  its  uoder  surtiio^.  He  tJieo  approriiusitos  tlie 
Mwed  surfaces  of  the  astrag;Lliis  mid  o»  calois. 

TlIK  MlKl'LK-Z-VLADlMIROff  (tSTF.nPLASTir  RESEtTION  of the  ta 

cidcia  mid  astnigalii^  is  pf-rroniuil  :i.s  fuliov-s:  Make  n  trauBverne  in- 
cisioii  acroes  the  sole  of  the  foot  from  the  tuberosity  of  the  flcaplioid 
til  a  point  lialf  an  iiieb  behiud  the  bnKe  of  the  fiflh  m«l!itnrKLl  Itone. 
Make  an  iiiciision  from  each  end  of  this  cut  l>at'kivard  and  upwani  to 
tilt-  btuie  of  the  correspoQdin$r  nialleoltis  and  continue  it  liorizoritally 
aronml  tlif  Ixick  of  the  foot  dividing  the  teado  Acblill^  and  opeiiilig 
Uie  ntikle  joint  from  behind.  The  soft  parts  of  the  doiKiini  oi  (lie  foot 
are  Ihfn  si'i«iirated  from  the  a8ti-ng;du>i  by 
lui  flevaror  and  th^  aslrajrolns  and  o^  adcis 
arc  disarliculoited  from  the  si^plioid  and 
ciittojd  boiiGs,  rpgppctively,  the  entire  heel 
»ilh  the  astragalus  and  os  caleis  txiing 
itmoved.  The  articular  surfaces  of  the 
and  cuboid  are  removed  with  Ihe 

\mA  the  lou'ii^r  ends  of  the  tibia  and  lib- 
la.  wjtii  the  artioutur  gurftice  of  the  tibia. 

SpOBOreil  in  the  same  way  and  tlR-siwed 
brouyiit  iu  contact  and  united  by 
suturcb,— Ailver  wire  through  the  bojies  or 
fcikngiiroo  tendon  through  the  periostcnm 
aiid  oilier  soft  parts.  This  openiliioii  pro- 
ducer an  e\aggerd(ed  Ui.li|>e&  cquinufi,  the 
pAtient  Walking  on  the  i-^nds  of  the  metaUir- 
sal  iKtoes  and  the  phalanges  of  the  loes- 

AMPL'TATIDX     at     TllK     ASKLF.-JlilST 

(SlTMi;). — This  method  riMiioves  the  entira 

utid  tlic  malleoli  with  the  articnhu-  snr- 

uf  IhclJliia.    With  ttn'iUil  held  at  right 

l«s  to  Ihe  leg,    make  an  incision  from 

tip  of  theexteruttl  matleoluswitb  an  iu- 
ioti  backward  ucro-^s  the  sole  of  tin*  heel  to  a  point  op[H>site  Ihe 

nning.  about  half  an  iueb  below  the  tip  of  Ihe  internal  malleolus. 
DiKNMTt  up  the  heel  flap,  ki^eping  the  knife  clotte  to  the  bone  uutil  the 


Pio,30— IMBvctlnir  nut  (lie  M  ok 
cl»  lu  •ttymi.- auiliuMlimi. 
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tnberositj'  of  tlip  os  i-alcis  is  passed.  Coniiect  the  eitreiiiitifs  of  the 
firflt  iiioisioii  by  a  cut  iiciofH  Ibt;  instep,  opening  llio  ankU'-ioint  ia 
front.  OiviJf  tlm  UiU-rsil  ligaiiieiiln,  M)iii|ilel'e  th<' 
(lisjiiticiiliilion,  tlivide  the  teudu  AebilHs  and  the 
iilher  t«Ddoi)is  aiid  remove  the  fijot.  Dissect  up 
Ihe  soft  parlit  to  u  ;^iifllci»nt  height  mid  saw  oil"  the 
malleoli  with  th<?  i%rti<?ularsurfiieB  of  tlio  Lil»ia.  If 
there  U  difliciilty  in  turning  tlio  lulwrrisity  of  tlia 
tts  ndcis  in  tlie  diKseetioii  of  Ihe  lliip.  (Lis  iiia>' be 
dtilen-ed  iiiitil  the  aiikle-joiiit  Ima  biviii  o|H;ned,  or 
the  flap  may  1>c'  t^plit  uu  thu  out^r  Kide. 

Aiiipiifitliiin  lit  the  Aiiicif-Jtiiut  (7to*ix').—^\i  tbi8 
riifthixl  a  hiiig  llap  is  tiiken  from  the  iiicer  side  and 
ftole  of  the  foot,  s&  follows :  Make  an  incision  begio- 
niiig  at  the  out«r  border  of  the  t«udo  Aeliitlis  above 
its  insertion,  mid  carry  it  forward  Ijenealh  lli<^  er- 
ternnl  nmlletihiH  a<rrr»ss  the  instep,  one  inch  in  fmnt  of  the  at1:iciiliu' 
edge  of  tlie  tihia^  to  :i  point  in  front  of  the  internal  malleoluB,  From 
this  point  the  incision  is  carried  half-vay  across  the  eole  of  the  foot, 
(Jieuce  bock  lUong  the  heel  to  the  beginniug  of  the  incision.     Dissect 


Sj'inv'aMiipiiMItiin. 


ri«.  SI— Udc  or  Inridotu  In  Rous'i  unpuUUnn  of  th«  ankle: 

Up  the  exteniiil  ftup,  open  the  joint  from  this  side,  and  complete  the 
internal  flap  alll«.>r  disarlicitl»tion.  The  malleoli  are  removed  aa  in 
Syine's  inethiHl.  If  preferred,  both  flaps  may  be  dissected  up  before 
disnrticulatiut;  the  foot. 

Whenever  it  is  uecesmiry  to  amputate  above  the  tarsometatarsal 
joint,  the  tKtnes  shotild  be  divided  at  the  .innctimi  of  the  middle  and 
hiMcr  third  of  the  leg*  iis  instrnmciit-iiiiikiTS  ii^ree  that  this  ^W^a 
the  l>est  Htuiiip  for  an  artih«ia1  leg  or  foot.  In  every  case  the  paticut 
must  Iju  coTisulted  und  his  decision  aeeeptwl. 
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AjipitatIONh  op  THK  Ll':fl.— Aoipatation  uf  tha  \hg  may  be  per- 
mit in  tlie  lower,  iiuddle,  nr  upper  lliinl.     Tlie  iiii'tlimls  in  use 
arv   llu'   rirrular.    iinnlitiiii  cirruhr.   rlliptiinl,    Tfiifi-^.    ami   St'-iUllnl' n. 
The  eirciilar  nr  moditiLsl  circular  iiifthiHl  mid   Tfjtie's  iiietlni<l  ute 
OBoally  prrferreilin  the  toTt-rr  tbirtl ;  in  tlKM]ii<ldle  or  upper  ttiinlUie 
eUipticnl  liup  Tiiolhwl  or  tliut  of  SMillot  is  Ijest.     Tlif  fibula  sIiduM 
ilivldMl  alMjiit  half  aci  int-Ji  liigber  than  the  tihiii.     The  cirrtilatidii 
icoatrolleil  in  aiiipuliitiuns  uf  llie  k-g  by  an  elastic  tube  or  strap 
two  iiicbfs  Iwlow  tJie  head  of  the  tibvila  or  to  the  middle 
of  tl)*>  thigh,  iir  the  lonnnqiiet  is  applicii  to  the  fi^uioral  urttry  in 
Scar|Ni's  iriatigk'.     The  mortality  of  amputations  of  the  h-g  varies 
frum  10  to  40  per  i-eut. 

Thr  Cimihr  and  Afo'Ufi'-'J  Circthr  M'thodg. — Make  all  incision 
VDund  the  Ivg  tit  a  distaiH^^  1h*Iow  the  pmjiosetl  mctioti  of  the  biiiii> 
I  tn%aX  to  onefonrth  th«  ei it unifereuce  of  the  l^g.  Dise^t  op  the 
^Mkin  and  fnsciii.  vith  or  without  slitting  np  the  sides  nf  the  cufi*. 
^^DiTide  tlie  teiidorm  and  tuuselendown  to  the  bones.  Fnn-  the  boticf) 
^Bof  soft  liMtues  by  pa^ia);  a  kuife  between  thetn,  apply  a  three  tailed 
^'retractor,  and  saw  first  the  fibula  and  then  thf  (ibia. 
I  Instead  of  the  eircular  method,  oval  flai>s  nf  skin  may  be  cut,  the 

nM  of  the  operatiua  being  tbc  same  as  in  the  circular  tuetbod. 
I  Bryant  advises  covering;  Uie  end  of  tbe  tibia  with  a  periosteal  tlap 
I  diMeet€-d  up  with  the  skiu  flap  from  the  sarface  of  the  tibia  below 
^■ibt  point  of  seclioii. 


no.  n.— Unn  ul  Itic'iiniin  hi  TnLle'aampuialluii  ■■  ni»  Inwir  [hird  ot  Ihe  Uc- 

T^f^t  Mfihoii. — In  this  method  a  long  rectangular  flap  equal  to 
outf-tiulf  the  drcumffit'iii'i*  of  the  leg  iK  made  from  the  front  and  a 
abort  |iofiterior  t)a|i  in  maih-  from  tbe  back  of  the  leg;  or  the  lung 
da|i  nuhy  br  made  fnini  the  Inu-k  of  the  leg.     Thtt  fiap:^  cout-aia  both 
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Aftp  by  carryjug  the  knife  downward  iLud  niitwnnl.  Then  miike  tiii 
itit«<rii»l  fliij)  !il>rnit  tme  foiirtli  the  Ifiigth  of  tli^'t^xtei'ital,  by  cutlitiij 
fnmi  »  itlKHir  iuwani  tliniugh  tlie  skiji  aiid  tiuisi>lL>^. 

Birr's  Mtihotl. — Iq  order  to  m»ke  ii  slaiup  wbith  will  Iwar  pressure 
well  and  n«it  Ir-  prone  tu  iiln)piiy.  liier  iiiiiki'S  a  fiecoiid  operntmn 
ftrter  the  healing  of  the  wound.  JH  which  he  reuioves  a  wedgf-sh;ipeil 
purtion  of  the  tibia  near  the  «iitl  so  tliid  Ihi'  h*wt'r  ustrt^ailly  ejiii  be 
lariuMl  forward  and  npwanl  Ihrougb  siii  are  of  IR)".  bringing  the  sr-ar 
lo  the  anterior  surfact  of  Ihe  stump  and  l»rii;i;j;iiig  the  muscles  down 
wo  liial  thej*  cover  the  end  of  the  svtiimp. 

rMsAHTicn,.vrn»i  at  the  Knek-Jiunt.— This  may  lie  done  by 
the  Diudlfied  circular,  the  anterior  flap,  thu  bilateral  Sap,  or  the 
dlipHntl  nirthod. 

.ViyJ(/(VJ  Circular. — With  the  leg  extended,  make  an  incisiim 
mroatid  It,  through  the  skin  aiul  fascia,  three  or  four  iuehen  heUiw 
tho  ]iatella.  Split  the  skin  in  front  and  behind  and  d is.^fK-i:  uj*  the 
ihkp»  until  the  tendon  of  the  patella  is  exposed.  Tliis  is  divided,  the 
It^  is  strotigly  tlexed,  and  the  retuaiuing  ligameula  are  divided,  leav- 
ing IIm*  patella  and  nemiliinar  cartilages  attaehed  to  the  fenuir.  The 
tibia  is  drawn  forward,  the  knife  pas-tied  beblnrl  its  upper  and  \»ts- 
trrior  iMirder.  aad  the  remaining  tisHuea  are  cut  from  within  ont- 
wnrd.  Ligate  the  popliteid  artery  and  braachw*,  resect  the  popliteal 
iier\e,  put  in  a  diiiinaj^e  tulH-,  ami  unite  the  flaps  vertically. 

Thf  Aiiimiir  Flnp  Mtthnil. — JMnke  an  iiieisiou  bepinniog  half  an 
inch  1m.'Iow  the  internal  eondyle  of  the  femur,  cutting  down  (hf  ley, 
Ihfrn  across  and  up  the  onter  side  to  a  corresponding  point  below  the 
rxt'THBl  ctmilyli',  nuiking  a  lljip  i-qual  iu  length  to  half  the  circuiQ- 
fen-nee  of  Ihe  knee.  I>isNect  up  the  flap,  divide  the  ligsLrneatum 
patelln-  and  other  ligament>sof  thejuiut.  and  cut  a  short  {tosterior  0ap 
froiD  williiii  outward. 

TV-  BitiiTrral  Flap  Mfihod,  or  .Stephfii  Smith's  Op^tciion. — This  is  a 
fiiTnritf  method  of  amputation  at  the  knee-Joint  and  is  performed  as 
fullows:  Make  fwo  lateral  llaps,  the  inner  slightly  longer,  by  enter- 
ing the  |Kiint  of  the  knife  one  nicli  l>elow  the  tuherusity  of  the  tibia, 
cnliing  downward  and  forward,  then  baekward  and  upward  t'>  the 
middle  of  Lbe  poplitwU  space.  The  opposite  dap  ia  iinule  in  the  same 
maaner.  Disot^et  up  lbe  daps,  divide  the  ligi^mentiini  palelhe.  oi>en 
thv  jojrit  in  fnint.  anil  diaaitienlate  by  cutting  from  before  backwaitl. 
Ttiitimakcsa  "lioud''  dap,  and  wlien  healed  the  scar  is  on  the  poe- 
lerior  surface  of  the  thigh. 

Thr  EUiptittit  M'thini. — M:ike  an  eiliptical  flap  a  Utile  nmre  than 
balf  the  rirfunilerence.  of  the  knee  in  length,  byau  iucifiiou  beginning 
in  tbc  i>opUt<!4kl  space  about  one  ittch  be-low  the  Joiut,  carried  down- 
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divide  the  Vwiie  in  the  ni^iiat  way.     Thereswls  rwniirirg  ligation 
''■re  the  femoral  iLrlery  and  vein,  several  muscular  bi-anches,  anil,  in 
hieh  »ropatations,  tln^  prnfuiida  artery  iiml  vt-in- 

The  Mottifii'd  Cirrular  3I''tlir>d.—ia  this  method  oval  flaps  tif  skin, 
I*nteropo6terior  or  lateral,  are  uiade  by  cult  ing  from  without  inwartt. 
The  flaiMiare  di^ecte(]  hiwk  and  Uie  muscles  und  Ijoiie  divided  as  in 
tike  aicthcd  just  ilc^ribed. 

Tfi'-  TniHitlixiun  Methuil. — In  Ibis  nit'thod  anteroposterior  or  lateral 

llaps  or  skin  and  umscle  are  made.     To  form  the  unterojH)gtrrior /aps, 

snter  tJie  point  of  ii  long  knife  iu  tbi'  side  of  tlie  thigli,  carry  it  to  He 

jne,  depres4*tlie  liandle  until  (be  p^jiiitof  llie  knife  piiases across  the 

ine,  then  elevate  the  handle,  at  the  same  time  pincbing  up  the  flesh 

Uie  anterior  sorfaee  of  tlie  ihigli,  and  carry  the  knife  thnmgli. 

the  knife  down  parallel  with  the  femur  the  proper  distance 

ttiore  cQtlinft  out.     Entir  the  knife  behind  the  bone  io  the  same 

manner  and  cut  a  posti'rior  tliip, 

r>isARTi<i'i.ATin\  ATTiiE  IIlpJoiXT. — ThcTc  are  various  methods 
of  coiiirollini:  the  circulation  daring  amputation  at  the  htp-joiat, 


v- 


0.  M-— HAull(i(«ni]HilBtlon  Mtilp-Jo1nt}cirBjmmBof  kncv,    InirutiiBl  olafid*  Roaored. 


sueli  as  Jlaceweu's  method  of  compressing  the  aortii  by  an  afislsttuit's 
I  fist  placed  over  the  \essel  slightly  to  the  li'ft  of  the  iinibilicus;  the 
[Hm  of  abdominal  tourniquets  (Pancoast's  and  Esmareb's),  by  which 
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skill  ii ml  miistOc.  The  long  aiiturior  flap  niothoil  is  performed  as 
follows :  Make  two  lateral  iiicisions.  one  on  eitlier  side  of  the  h'g. 
dowiiwai-d,  the  ilistaiice  of  half  tlie  eirciinifereure  of  tlie  limb ;  con- 
nect tlie  low-i'i-  euds  of  the  incisions  l)y  h  tmnsvers*'  tut  across  Uk- 
fi.'ont  of  tho  h'g  and  dissect  up  tbti  skiu  and  muscles  to  wlmrc  the  bone 


-J**-- 


tia.  Si.— FlBpuBiljiaied. 

is  to  be  divided.     The  posterior  flap,  aibout  oiie-foarth  the  length  of 
the  anterior,  ia  made  in  the  same  way,  inrluding  skin  and  muscles. 


^.^^^ 


rrn.  an.— SecUon  <^i  Uie  let  at  iv  upjier  thlnl. 

TIm-  lH)n«s  are  sawed  as  usual,  the  itrterie^  Jigated,  incliidini;  tiip 
unli'i'jtir  siiid  jiiisri'iiiii-  tibial,  Ihi.-  peronenl,  and  iiiiisciilar  bniiiches,  a 
draitiiigc  IuIm-  is  idst^rtcd,  :ind  the  fliips  are  sutured  iii  pusllioii. 

HMWitl's  Mi-i/ivil. — Enter  the  point  of  n  long  knife  half  au  inch 
ext<!t'iial  to  Ihe  crest  of  the  tibia,  carry  it  through  the  leg  to  the 
oul«r  sidt',  gni/Jti^  the  libulaand  making  the  llapius  broud  si-vpoK^^ible 
by  pinching  up  the  lli-»li  on  the  outside  of  the  leg,  and  cut  a  loug 
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fl»p  by  CJirryiiig  Iht.'.  kuife  downward  :iud  outward.  TLcn  miiki;  an 
tiil4i-n)»l  fliiji  :i1biii»  uiie-ri.nrlli  the  longth  of  Uk' C-^ttrual,  by  cutting 
fruui  w  illiniit  iiiwiinl  tlirnu^h  tlu'  skin  uiid  muscles. 

Birr'H  Afrthfut.  —  lu  order  to  iu:ik«aKliinip  which  wiin»earprcasnre 
vrM  and  not  Ik  prone  to  iilrophy.  Bier  mak^s  si  st^cond  Dpeniliiii] 
iiftor  The  hcaiiiig  of  tlie  wound,  in  which  he  remov^-s  a  w«>ilge-$hap<'d 
|M>rtJou  of  the  Libiii  iienr  rhe  end  so  thiit  th*;  lower  I'xlreniity  ciui  Ijg 
lanipfl  forw^inl  nnd  upward  llirougli  an  nrc  of  90°,  brin|ruitt  llic  srar 
Ui  thr  Hiilvriiir  siirfa*c  of  tin*  .slump  iiiid  briiigiiiK  tlie  niustlea  down 
ao  IbiU  Hiey  cover  the  end  H>f  the  stutuii. 

DiKARTicri^Tius  AT  TiiK  KxiCEi-JuiNT.— This  may  be  done  by 
tl)v  iDudified  oirrular,  the  aut^rior  flap,  the  bihiteral  ll:ip,  or  the 
elliptind  mftbod. 

ilutiijifd  Circular. — With  the  leg  extended,  lUiike  an  mcisioii 
ara-uud  it,  through  tho  skiu  and  fascia,  three  or  four  inches  below 
■ho  |>atella.  Split  the  skin  in  fn)nt  and  behind  and  dissect  up  the 
diips  until  the  tendon  of  the  patella  is  exposed.  This  is  divided,  the 
U%  is  6t]-ou);ly  tiexed,  and  the^  reioaiuing  ii^piuieuts  are  divided,  leav- 
ing the  pnleUaaiid  s<'milnnar  cartilages  attiehni  to  the  femur.  The 
tibia  is  drawn  forward,  the  knife  passed  behind  its  upper  ami  p»is- 
teriOT  border,  aitd  the  reniainitiir  lissuea  are  cut  from  within  ont^ 
vard.  Ligale  the  popliteal  artery  and  branches,  rfsect  the  popliteal 
tken'e,  put  in  a  drainage  lulw,  and  unite  the  flaps  vertically. 

Thr  Anteriiir  Flup  M'ihntl. — Make  an  iiieis.ion  be^'innlng  half  an 
ioch  tn-luw  the  internal  condyle  of  the  femur,  cutting  dow  n  the  leg, 
Ihen  wTofls  and  up  the  onter  side  to  a  eorrespoudiug  point  below  the 
exlenial  condvU',  niakiujr  a  d-ip  equiil  in  length  to  hall"  the  ejrcnm- 
lipfvuee  of  the  kne<*.  l>ia"*ct  up  the  rtap,  divide  the  ligarneiitum 
pabelliLt  aud  other  ligaments  of  the  Joint,  and  enta  short  posterior  flap 
from  within  outward. 

Tft'  Biinffi-al  Flap  MHkoH,  cr  Stepfu'n  Smith's  Operation, — This  is  a 
bTohte  method  of  anipiilation  ut  the  knee-Joiiit  and  is  performed  as 
foOuws:  Make  two  latenU  tlapft.  the  inner  slightly  longer,  by  enter- 
ing the  jHiinI  of  the  knife  one  inch  below  the  tul>erosity  of  the  tibia, 
cutting  down«-anl  and  forward,  then  backward  and  upward  l/>  the 
middle (tf  the  t>f)plile{.il  space-  The  opjiosite  tlap  is  ma<lt?  tn  the  same 
tnanorr.  Dissect  up  the  flayis.  divide  the  ligiimentnru  piil»'llie,  open 
the  joint  in  fn»n(.  and  disiirticniate  by  cutting  from  before  backward. 
Tbis^  makes  a  "hood ''  Qiip,  and  when  healed  the  scar  is  on  the  pos- 
linior  Hnrface  of  the  thigh. 

Thr  KHiptittit  ytrthoit. — Make  an  elliptical  flap  a  little  more  than 
tkalftbe  cirmmlerenre  of  the  knee  in  length,  by  an  incision  beginning 
in  lb«  popliteal  space  al>ont  one  Inch  below  the  Joint,  carried  down- 
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ward  and  oiitw;ir<l  acniss  tli*^  fr(nih  nf  tbe  leji,  tli»'n  upward.  inw:inl. 
and  bLit'kwurd  tu  tlie  l)egmiiiiig.  Tlie  fltip  is  disst'tleil  up,  llie  liga- 
luentmu  patelliL^  dhided.  ami  the  joint  disaHiculalcd  in  the  iiwual  waj. 
The  tiu]t  is  approximated  and  sutured  witli  iti  apex  in  llio  poplit^^] 
space  and  tlie  drainage  tiibc«i  placed  iu  each  side  wtiero  tlie  Hap  is 
folded  till  ilseir. 

Aiiipiilatiou  through  tlie  kn<wjoint  leaves  a  ginxl  stump  fur  a  iteg 
leg,  hut  not  so  goixl  a  one  far  tlie  iiso  uf  an  arlifieiiil  \i^g  as  an  ampu- 
tation through  the  thigU  alx)ut  tliree  inches  above, 

Ami-utation  of  thk  Thigh. — Ainpiitatiim  nf  Ihe  tliig'h  luav  lie 
performed  just  above  the  kin'e  by  tlie  niethotls  of  (irilti  a.ail  t'arden. 
"When  performed  at  a  higher  point,  the  oirciilar,  iuodige<l  circular,  or 
flap  methods  may  !«  used.  The  circulation  it*  conirollwl  when  pos- 
sible by  the  elastic  strap  or  tourniquet  aroiiiul  the  upper  Ihinl  uf  the 
thigh;  when  tho  amputation  is  too  bigh  for  thi^  by  the  uae  of 
Wyeth's  pins  timl  constrictor. 

Griliva  Method. — Make  a  long  wclJiugulur  flap  by  an  incision  from 
Ihe  centm  of  one  condyle  of  the  feiinir  down  tlic  side  uf  the  leg  and 
across  the  tibia  and  up  the  other  side  of  the  leg  to  the  c^*ntrc  of  the 
eorrespoixliug  condyle.  Dissect  up  the  tlap,  divide  the  ligauienlnm 
patelUe,  and  dissect  up  the  wift  parts  until  Ihe  condyles  are  expt»sed, 
saw  them  off  just  abi^ve  the  articular  curtilajies.  and  divide  the  re- 
maining Boft  parts  with  a  long  knife,  cutting  from  within  outward. 
The  articular  snrfsce  of  the  pat<'Ua  i«  then  removetl  with  the  Raw  and 
the  eawed  surfaoe  of  the  patella  is  brought  into  contact  with  the 
Bawed  surface  of  the  condyles  and  held  in  place  with  kangaroo  tendon 
through  the  i»eriosteutu,  or  silver  wire  passed  through  small  openings 
drilled  thr'mgh  the  b^nip-s.  If  preferred,  the  f>nuvriuay  be  divided  an 
inch  aljove  the  condyles  and  the  articular  surface  of  the  patella  way 
be  scrape<l  off  instead  of  Ijeing  sawed. 

(lircirti'*  Meihotl. — Make  a  long  anterior  flap,  oval  in  ahape,  be- 
ginning at  tlie  centre  of  one  condyle  of  the  feuiiir  and  endiug  at  a 
cori-esjKJnding  iwint  on  the  otliei*.  A  t^hort  posterior  Ha))  is  made  by 
cutting  from  without  inward.  The  flaps  are  dissected  up  to  the  Imse 
of  the  condyles,  freed  of  soft-  lissues,  the  patella  being  removed,  and 
the  condyles  are  sawed  through  at  their  huso.  In  pereous  under 
twenty  years  of  age  only  a  thin  seetion  of  the  condyles  should  be  re- 
moved lest  the  growlh  of  the  femur  be  arrested. 

TA.'  Chvitttir  Mtthi/l.—iUikf  a  circular  incision,  dividing  the  skin 
and  fa.scia  down  to  tlie  muscles,  turn  tuck  th^c  :Qap  the  proper  distance 
at)(l  make  another  circular  inci.sion,  dividing  the  muiwies  lialf-way  in 
tlie  bone.  As  the  divided  muscles  retnict,  divide  Ihe  remaining 
muM'Ies  by  a  third  circular  incision  to  lh«  hone.     Apply  a  retractor 
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and  (livide  tht  l«>ne  m  the  usual  way,  Thevesj'els  retniiring  li^tJoa 
an*  the  feoiucnl  urtery  anil  vinn.  SL-vei^l  nnisculur  bi-aucbes,  aud,  in 
hii^b  unpUNitioiis,  ttio  prufiiud^  artery  find  viMd. 

The  3toiiit^ril  Cirriiliir  Mi'llititl.  —  lii  this  metluid  ovjlI  Haps  of  sUiu, 
•ntrrnpoKtcriur  or  lateral,  nix-  uaade  by  cutting  from  witliout  inward. 
The  fla[KS  are  disset^tcO  hack  aiid  the  muscles  and  boue  divided  as  m 
the  iotth<»d  just  dt^f'riljed, 

Tki-  TruiiJtJij-ii)ii  Melhvi!.~lu  lUjs  method  aut^rojiosterior  or  lateral 

Sups  of  skin  nml  musrie  are  made.     To  form  \\\^.  antei-apitnterior  Jiapa, 

jter  tilt!  point  of  ;i  long  knife  in  tlit*  side  of  the  tliigh,  carry  it  to  the 

>tie.  liepiy'ss  the  handle  Qutil  the  point  of  the  kiiir<?  passes  across  the 

>iie.  then  elevate  the  handle,  at  tlie  ganif!  time  pinching  iip  the  flash 

the  anterior  snrfacf  of  the  tliigh.  and  earry  the  knife  through. 

irry  the  knife  down  parallel  with  the  femur  the  proper  distance 

rfor*  cutting  out.     Knttr  th^-  knife  behind  the  booe  in  t^e  same 

inner  and  cut  a  posterior  tlnp. 

DiSABTin-i..»,Tirjx  AT  THE  HiP  JoivT. — There  are  various  methods 

of  controlling  the  circnlaliou  during  amputation  at  the  hip-joint, 


ilK\ 


yia.X.— BMulInt  amiiutailnn  •)  blp-lotnl  loiiorconi*  fit  knee.    InBulnii)cl«jia«reiD(vv«L 


icli  as  Maeeweu's  method  of  »mipr«asing  the  aorta  liy  an  assistant's 
placed  over  the  v&ssel  slightly  to  the  left  of  the  umbilical ;  the 
of  abduniimil  touriiiqneta  (Piincoast'^  and  Esmarch's),  hy  which 
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Pld.  37.  — Wytth'n  im.flhr«l  nl  cmlpnllinn 
bemnrThNfif  In  aiti|iut«itlf>i:i  «t  hip-jniiii.  (Whu- 
ton  ADd  CuTtU.) 


coDipreesion  is  iimde  ov&r  the  aorta  ;  coiupressioo  of  tbe  aorta  by  lli« 
baiiiil  of  an  sissistant  introduced  into  the  rentam  ;  compressioD  of  the 
femoral  artery  a.s  it  crosses  th«  brim  uf  tlie  pelvis ;  or  prtrliuiinary 
ligatiou  of  the  femoral  artery.  But  thv  best  mellnxJ,  wljco  ayiplica 
ble,  JB  that  of  Wyetb,  which  is  I>a8ed  on  the  principles  of  a  somewhat 
similar  metbtwl  ilevistnl  by  TreuJelenltiirg. 

TTyrf/i'vi  htiMHilfHa  ariipritaiiim  is  ptrforujed  as  follows  ;    An  Esmarch 
bandage  may  be  used  ta  equeezi'*  the  bJood  out  of  the  lower  extremity. 

To  pre^'ent  the  tourniquet  fVom 
slipping  use  is  made  of  two  larg« 
needles  or  skewers,  thi-ee-six- 
t^cnths  of  an  inch  in  diameter 
and  ten  or  tweU'e  inches  in 
length.  One  of  the  needles  is 
iutroduced  one- fourth  of  an  inch 
below  the  aoterior  superior  splnp 
of  the  ilium,  sli|^blly  to  ils  inner 
side,  and  is  made  to  traverse  the 
gkin,  fiiscia,  und  muscles,  emerg- 
ing on  the  outer  side  of  the  hip,  on  the  same  |ev<>1  aud  about  throe 
inches  txihind  its  point  of  entrance.  Tbe  second  iieeille  ts  inserted 
half  an  inch  l)eIow  the  crolch,  internal  to  the  saphenous  opening, 
Carried  through  tJie  adductor  mUscIes,  and  its  point  is  made  to 
emerge  posteriorly  about  an  inch  and  a  half  below  the  tuberosity 
of  tbe  ischium.  Cover  the  points  of  tbe  needles  with  corks.  Place 
ft  compress,  abent  two  inches  thick,  made  of  folded  gauxe  or  cotton, 
over  the  femoral  vessels  where  they  cross  tbe  brim  of  the  pelvis,  and 
over  this  and  above  the  skewere  wind  lightly  around  the  hip  five  or 
six  tiaiesa  piece  of  sti'ong  rubber  tubing  half  au  inch  iu  diameter, 
and  secure  the  ends  by  tyin^.  About  six  inches  below  tJie  tourniquet 
make  a  circular  incision  flown  t-o  the  muscles  and  join  this  by  a  lon- 
gitudinal incision  passing  from  the  tourniquet  downward  over  the 
trochanter  major.  The  cuff  of  skin  and  faseia  thus  made  is  dissected 
up  to  near  the  level  of  the  tnwhanter  minor,  at  which  point  the  mus- 
cles are  divided  ilown  to  the  bone  by  another  circular  incision.  The 
principal  vessels  are  secured  and  ligated  at  this  stage,  the  muscles 
are  then  dissected  off,  the  joint  exposed,  and  disarticulation  effected 
by  dividing  the  capsular  ligament  and  rotating  outward  and  abduct- 
ing the  thigh  until  the  ligiimeutum  teres  can  bo  divided.  Secure  all 
bleeding  Veissels,  wmove  the  COuatrietiug  tube,  aud  Seture  any  other 
vessels  which  require  it.  Tbe  muscular  portions  of  the  sttimp  are 
approximated  by  buried  catgut  sutures  and  the  skin  coaptated  with 
rilkworm-gut  sutures,  leaving  a  rubber  tube  for  drainage. 
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PmrmfVUUf  Jortbin^s  pKflwd  is  fiooiewhat  sintilaf  to  the  one  just 
de*cril>Hi.  but  tlie  miiwIeB  iU"'  divided  at  a  nnicli  lower  poiiil.  A 
Ktrnigbt  iiirision  iliiwn  if>  tln'  iMiiie  is  made  from  a  point  just  above 
ibc  trodmuter  m^yur  (lownwiird  alou]^  Ibe  outer  surface  of  tlif  Lbigb 
ftic  five  or  six  inches,  or  as  far  a^  niiir  be  uecessary.  Thi^  b(>iid,  iieck, 
Mi4  upi>er  part  of  th<?  ahafi  o(  the  fi^mur  are  freed  from  th«'ir  musfu- 
lar  allaA'bments,  tbf  joint  disartk-uliittd,  and  tbe  soft  parts  divided 
l4i  lh<^  lioue  by  a  circuliir  iucision  at  tbe  lower  end  of  the  longitudinal 
iniHsion.  The  veasela  an:  secured  niid  the  Uaps  sutured  vertically  or 
Iranaversely. 

Tke  Flap  J/rfAod.— Any  variety  of  flap  method  may  be  used, — 
autero|M]6terior,  laterul,  Hups,  of  equal  leugth,  or  one  loug^  and  one 
abort  flap. — Ba  the  exigencies  of  the  cjko  require.  Tbe  flaiis  may  l>c 
uade  by  transli-tion  or  by  cutting  from  without  inward.  In  any  cose 
Ibe  cirpulatjim  sbonld  be  coiilrolled  by  TVyeth's  method. 

f.Mnn't  mriliiMl  tiff  iinlerDjx/gJfrior  Jtaps  is  performed  :u  follows: 
Enter  the  {toiiituf  a  long  kiiifi-  midway  between  the  antrfriur  superior 
spine  of  the  ilium  and  the  trochantot  m^or  atid  carry  it  across  the 
front  of  the  bip-joint  to  emerge  in  front  of  the  tuber  ischii.  Cut  a 
long  aotero- internal  flap  by  carrying  the  knife  downward,  then  out- 
ward,  have  an  assiift-ant  retmct  the  Hap,  opeu  the  capsule  of  the  Joint, 
disarticulate.  piiA.s  the  knife  behind  the  heiid  of  the  bone,  and  cut  a 
fMMtero-exterual  tlap  in  the  SJime  manner,  equul  in  length  or  shorter 
than  the  anterior.     Secure  the  vessels  aud  suture  tlie  flaps. 

Ill  nmpatatiuu  of  the  hip-joint  the  arterirs  requiring  ligation  are 
the  feoiorul,  the  i^rnfunda,  the  gluteal,  the  aciatic,  the  comes  nervi 
iacilittdir),  and  other  branchra. 

Mortalitjf  of  Jlip-Joint  Amputnlion, — Wyeth  reports  two  hundred 
aod  »ixty-se\''en  cases  operated  by  his  "bloodless  method,'^  with  a 
m^^rlality  of  20  per  cent.  The  mortality  in  military  practice  and 
for  Irauuiati»m8  generg.lly  is  much  greater  than  it  if?  in  civil  practice 
and  for  diseaHe.  Other  things  l>eing  ei^ual,  tbe  mortality  of  ampnta- 
tloiis  of  the  thigh  increa^tes  as  the  body  is  approached. 
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EXCISION   OF   BOXES   ANO   JOINTS, 


Thk  eTcisiou  of  ii  joint  means   Iht-  partial  or  complete  removi 
of  ttie  CiirtiliH^es  and  articula,r  surfaces  of  Ilic  bouee  coniposjug  an 
articulation. 

Ajitirrytojjii/  iir  i-trixiUH,  nr  al^pv^if.  PiCcUiion,  lupaiiK  opening  tlif  joint 
ami  removing,  l)j-  iiwans  of  gou^e  or  ciirettej  tlic  diseased  parts  -such 
as  tbe  synovial  membmnf^^  cartil^es,  and  diseaBwl  foci  on  the 
arliRuliir  siirfat'ofi,  without  tlie  complete  removal  of  the  ends  of  the 
bnnes.  It  in  a  iiiora  eonservattvu  operation  thiiii  exeision,  ami  is 
espefially  suited  for  yomig  patic'iits.  as  the  cpiphy^^d  cartilages  are 
not  BO  apt.  1o  be  iiijnred  with  resulting  arreet  of  growlh  in  length  of 
the  bonis. 

Rfsrftioii  is  used  OH  a  synonym  for  escision  of  joints,  hut  by  some 
reseclion  implies  the  removal  of  a  portion  or  the  whole  of  the  shaft 
of  B  bone. 

I.v»w\TloN">5  rou  EsfifiioN. — The  indicaMous  for  exi-isioti  arc 
iryuries  and  diseases  of  bimes  and  joints  too  severe  for  eonficrviitive 
treatmt'Dt  and  not  severe  enough  to  justify  amputation.  It  is  ofteu 
resorted  to  in  the  treatment  of  tutjertulous  joints,  especially  tlip 
shoulder,  knee,  and  ipIIkiw,  When  the  disease  is  not  i-xtensive, 
fraaiun  is  preferred  to  typical  excision. 

The  iNSTKUMKJJiti  needed  for  excision  and  ci-asion  are  the  fol- 
lowing : 


KKmarch's  apparatus  for  provid- 
ing a  bloodle.-^  field, 
Strong  Real [M'Ib, 
Betrael4)r»  of  different  sizm, 
Seoojis. 
ttouges, 
Chisels, 
A  mallet, 
Perinste^il  eleval-ora, 

When  ankylosis  is 
meiits  Ruch  a.s  ttilver 


Bone-forcei>8, 

lioutj-drills, 

Saws,  ehnin  or  w-irr-  and  ]u>ylii>I«, 

Hieuios.tal«. 

L>i.ssi-etiug  foroepi^ 

I'rolK' 

Nei 


EXCISION   or  BONES  AND  JOINTS. 


101 


/ 


ExrtsIOX  OF  THE  Ui*l"Elt  jAW.— This  maybe  required  on  acooant 

'of  llt*>  presence  of  inali^iant  tumorsi.     In  onltr  to  p.rovent  tie  entrance 

wf  hloiMl  into  (tie  larynx  am!  tnietiea  the  jiatiwit  should  l»e  plsioed  io 

^■■t^  dorsal  position,  n-itli  bis  head  hanging  over  the  end  of  n  table, 

^Bie  fofit  of  whii-h  Ja  ralst^d  several  inc^^hes,  and  the  iuitesthetic  should 

^^bol  be  pu-she<l  so  far  a--?  to  prevent  omighing.     The  ko/Y.  ^i:irt^  niiiy  be 

^Hivided  in  seversil  ways.     V»>l])eairs  iiidsion  extends  froni  the  angle 

^■itrf  iLe  month  to  the  e*iitre  of  the  malar  hone.     Ijiiiigenlwck's  Ijegliis 

u[i  llir  side  t>f  the  uosc  at  the  juiiL-tion  of  the  nasal  bone  with  the  ear- 

HliU^.  (iiid  is  carried  downward  and  oulwsird,  then  upward  to  the 

^■ntdille  of  the  mulur  Iwniet  forming  a  U  shapod  flap  with  Ihi^  eonvex- 

^■ly  duwnwani.     The  l>est  incision  isllLatof  Fergussoii,  wlii^ch  begins 

^Balfau  iurh  i>ehiw  the  onter  canthius  of 

^Kh«  vye,  and  is  cikrried  along  the  margin 

of  the  orbit  to  tlie  furrow  belweeu  the 

ie«-k  and  tJie  nose,  down  which  il  is 

irrie^I  around  the  wing  of  the  nose  to 

St'  middle  of  the  lip  to  its  free  border, 

The  flap  lhtD4  made  is  dlit^^ccted  nwny 

'oui   the  surface  of  the  liore,   and  all 

Jreiling  \-f«seIs  are  secured  eus  rapidly  aa 

uble.    One  or  two  incisor  teelh  are 

tn,  the  soft  pahite  1^  divided  from 

befi>re  biekward  and  transversely  behind 

the  palate  procesa  of  the  palate  boue, 

«ilhiii  the  luoutli,  and  the  palate  pro- 

w^m  fleparate«l  by  means  nf  bone  for 

Wps  or  a  thin  chisel  driven  from  before 

it'kward.     The  na^mt  process  is  divided 

means  of  a  chain  or  wire  niw  intro- 

laced  through  the  side  of  the  nose  and  into  the  orbit  tbroagb  the 

[■Iirymal  boue,  or  by  nicins  of  bone-forceps,  being  careful  not  to 

Djure  the  eyeball  and  its  attachments.     The  malar  bone  is  divided 

tAT  Llie  (Miler  angle  of  the  orbit  by  a  chain  saw  introdnccd  through 

LBph^iioiiiaxillary  fissure  in  the  Hoor  ^if  the  nrhit  ne»r  it$  outer 

1e  and  around  the  mahtr  lM)ue.    If  desiit'd,  the  lower  margin  of 

U)«  orbit  may  Im!  left.  I>y  cntting  off  the  remainder  of  the  bone  by 

means  of  a  shar[i  chisel  (Wyctli).     The  bone,  having  been  frecii  from 

^_tlie  mo^t  of  its  att;ichm«nt»,  is  now  soiled  with  a  pair  of  lion-jaw'ed 

^■brrepR  and  twisted  from  its  articulation  with  the  pterygoid  process, 

^Hlringint;  tim  larger  portion  nf  tin*  palate  bone  with   il,     Secui*  all 

^BkU-icdin;;  ve^^els  by  ligature  or  p;icking  with  iodoform  gauze.     Carc- 

ftilly  unit*  the  edi;i-s  of  the  incision,  and  fill  the  cavity  left  by  re- 


Fro,  .■».— Fer^tisson'tlTiplsltui  tor 
t'le-ljloii  lit  tlic  upjivr  Jftw. 
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raovaJ  of  Hie  bone  with  gaaze.  The  iodoform  ganze  may  be  lefT  in 
place  n  week,  when  it  is  removed,  and  healing  takes  pl;tre  hy  jrnui- 
ulaltoii.  Tine  niortality  of  the  operation  is  filight,  tlie  grejittwt  daugi'r 
being  strangulation  frem  the  inhalation  of  blood.  Partial  eairisioii!* 
are  Aoiuetiiiies  made  in  which  the  bono  is  divided  Ihrongli  tb<>  iintriiiu, 
removing  only  the  alveolar  and  palate  prncpssps.  The  dei'ormity  fol- 
lowing the  operation  may  be  eorrecled  by  nieiins  of  ii  dental  pinte. 
B<)th  superior  maxilUe  may  bo  removed  by  making  Fergu&son's  inci- 
sioa  on  both  sides. 

EsfiwTOS  OF  THE  Ij<3Wi:k  jAW.-^ThLs  may  be  partial  or  romplete. 
To  remore  the  etith-r  lotaT  jaic,  make  an  incision  from  about  an  inch 
and  &  half  below  the  zygoma  down'ward  along  the  posterior  bowler 
of  the  ramus  and  along  the  lower  border  of  the  jaw  to  the  symphysis, 
and  along  the  oppoi^ite  side  in  the  same  manner.  The  facial  arttiries^ 
are  ligated  and  divided  and  the  soft  partn  peeled  off  with  the  perio**- 
teum.  Tho  bone  ftliould  l»e  sawed  at  the  Symphysi:^,  and  each  half 
removed  separately  by  keeping  close  to  the  bone  and  detaching  the 

soft  parts  by  means  of  the  knife  and 
periosteal  elevator  till  the  EUticiilattoii 
is  reached,  The  lao&t  dilEcaU  jiart  of 
the  o|>eration  is  the  Bepanition  of  the 
teraponil  muscle  from  the  coronoid  pro- 
cets,  and  the  masseter  nnd  internal 
pterygoid  from  the  outer  and  inner  sur- 
faces of  the  ramus,  and  of  the  external 
pterygoid  from  the  nei-k  of  the  condyle, 
Wheu  the  nature  of  the  disease  or  in- 
jury permits,  it  ia  beat  to  saw  Ibnnigb 
the  ramus  or  the  body  of  the  bone, 
leaving  the  articulation  and  the  priu* 
cipal  muaculiir  attachments.  After  re- 
moval of  ILe  lower  jaw,  to  prevent 
falling  backward  of  the  tongue  until 
iidlie^ions  have  formed,  a  strong  silk 
ligature  should  be  pnased  through  the  frtenum  and  the  end  carried 
outside  of  (he  patient's  month  and  attachi'd  to  the  dressing.  The 
fiapR  are  nnit^nl,  the  cavjty  stuffed  with  iodoform  gnaze,  and  a  dre^B- 
ing  and  baudage  a])plie(]. 

I\iiiial  Ejrimim  ofthr  Lmeer  Jaic. — Partial  excision  may  include  a 
port  ion  of  t  be  alveolar  process,  or  a  portion  of  the  rawas  or  botly  of 
the  bone.  A  portion  of  the  alveolar  proccRsumy  be  removed  thmngh 
the  niontli  by  means  of  a  mouth-^ig,  a  knife,  a  ])eriosteal  elevator, 
aod  bone-cutting  forceps  or  chisels. 
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Structure  lo  be  avoided  in  exeiaion  of  tbe  lower  jaw  are  tlie 
lal  nerve,  the  internal  maxillary  artery.  Stensnii's  iliict^  itiid  the 
cer\-icofiwiai  branch  of  the  facial  nerve,  Tlie  penostemii  shouM  be 
nkVf>d  if  prii»ibl4^,  ELS  tlie  ntt^cbmenls  of  the  muscles  are  preserved  aud 
B  aew  iMne  may  be  produced. 

Estnsiox  OP  THB  Ci-AVicxE. — The  clavicle  may  require  removal 
in  whole  or  in  partonacconiil  of  necmsisor  Kialiynant  disease.  Make 
mn  inei»on  along  the  front  of  the  bone  from  one  eud  to  the  otlicr. 
Detach  the  soft  ]mr|g  by  carefid  dissection,  k(<eping  clo^  to  the  bone 
excrjkt  in  malignant  disefLse.  The  acromial  euil  Khuulid  Vie  di^ 
artivtilated  hi-st,  and  then  the  steru^d  end.  Soiiietimes  it  is  mure 
cottrentent  t4)  divide  the  bone  iit  the  middle  before  disarticulating, 
Wheu  the  operation  is  done  for  molii/mmf  giowlh  it  is  oflen  netwssjuy 
to  make  one  or  uure  vertical  iiicisioiis  to  give  room.     In  such  cases 
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there  is  apt  to  be  considenihle  bleeding,  and  many  ligatures,  from 
filleeii  lo  forty,  are  requii-ed.  Afler  the  removal  of  the  Ixjiie  aud  the 
arrmt  of  h^morrha^e,  lo  prevent  loss  of  ftiuctioii,  the  detached  tiK- 
SDM  should  be  united  as  well  an  possible  across  the  space  left  by  the 
clavirle,  the  trapezius  to  the  deltoid  and  the  steruoeleidomastoid  to 
ll»e  pectoralis  m^jor.  The  structures  to  be  avoided  are  the  sub- 
tlaviao  artery  and  vein,  the  innominate  vein,  the  cephalic  vein,  the 
branehes  of  the  thyroid  axis,  the  brachial  plexua,  the  plenra,  and, 
oit  the  leA.  Hide,  the  thoracic  duct 

A«M»rding  to  Bryant,  of  seventy-three  cases  of  complete  excision 
there  were  oidy  six  deaths — a  mortality  of  alvont  S  per  eent, 

ExcrKiox  iiFTHK  SfAri'i.A- — ThescJipula  may  be  excised  entire, 
or  the  spine,  angles,  or  body  may  be  removed  separately. 
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Erri/tioii  tif  fhr  Eniirp  SciipHla. — Mtike  an  intfifliori  nlnng  the  enlir* 
length  nf  the  spine  of  tL<'  NrnpiiU  lo  Uie  tip  of  the  litToiiiiou  ]»riM>e!«s. 
Make  El  spcoml  incisiiiii  fioiii  the  nuitille  nf  tlie  iir-st  to  the  intV'rior 
angle  of  iLe  lM:iiie.  Otlitr  i  iicisionn  may  be  niadu  aa  rc-iiiiiivd.  Disstt-t 
u))  the  flaps,  divide  the  atltmiitueula  of  Che  deltuid  and  inipezius, 
disarticiihite  t1i(>  cluvirlx  and  the  biiini-nis  by  dividing  ttie  ligaments 
iitid  ti^iidoiis  niouiul  these  joints,  fr(?e  llie  cuiacoid  procL-ss,  raiso 
tliC  Scapain  by  ite  inferior  ntigle  and  divide  the  reiuaiiiiog  musvular 
attachments,  reninvi'  the  l)oae,  ar-ivst  nil  hemorrhago.  and  sutui*  tlie 
flap^  leaving  si  dnumige  lulw.  Stniclines  to  !»  avoided  are  the  sub- 
clavian art«ry  and  vein,  the  brachial  plexus,  and  the  ttubseapiilar 
artei-y.     The  snpriiseapiilar  artery  must  be  ligiiled  aud  divided. 

Ilmtinttl  iff  fhf  ilti'iy  of  llif  Si'apulii,  fi'iirhiff  the  Shinil'[r'r-,/i»iHl. — 
Make  an  incii«iou  the  entire  length  nf  the  spine  and  acrouiidn  pnieess. 
Make  a  second  ineiiiion  the  entire  length  of  the  scapula  ne;ir  its  \vr- 
tebral  border.  Dissert  np  the  flaps  and  detach  the  museles.  turn 
the  biMly  of  tlie  boue  outward,  and  wnw  tbrongh  the  Imne  from  tlie 
saprasctipular  notch  to  the  axillary  border,  leaving  the  uvromion  and 
coraccid  procf&«iG8.  the  glenoid  cavity,  and  a  small  [tortioii  of  the 
axillary  hoi-der. 

Escisiux  OF  THi:  Shoulder -Joint.— Resection  of  the  shoulder 
implira  the  removal  of  the  articular  surfacesof  the  glenoid  eavlty  and 
of  the  upper  end  of  the  hnmerus.     rrenerally.  however,  oidy   the 

U|)per  end  i if  the  hunieriiw  is  n- 
tuoved.  Thv  optradon  may  be 
done  by  ine-ans  of  a  U-sbappd  in- 
cision, convexity  downwani,  on 
the  anterior  and  ontcr  side  uf  the 
huinei-iis,  or  a  loiigitiidiual  inci- 
sion wliieli  may  htt  supplementetl 
by  a  transverse  incisinn  oulward 
from  its  upper  end.  The  Ion 
giliidinal  incision  is  preferred. 
Make  a  slniigLt  IneiKJon  from 
lliree  to  Kix  inchi^^  in  Ivngtli  from 
the  anterior  border  of  the  acn>- 
mion  process  downward  in  the  loog  axis  of  the  humerus.  Sepamte 
Uie  libre*  yi\'  the  ih-lloid,  eximse  the  eaiisulcj  and  open  it  along  the 
outer  wige  of  the  lon^  In-jd  uf  the  bleeps  mascle.  Itiftnu't  tbeinlgew 
of  the  wound  and  turn  Ibe  long  head  of  llie  bn-eps  lait  of  its  grtmve 
in  the  hnmerus,  wilhont  injury.  The  muhculiir  attaebnieiils  to  the 
gifateraiul  lesser  tuU-rosities  are  wjmrated  by  meanw  of  a  perioslt-al 
elevator  when  possible  ;  otherwise  by  means  of  a  knife  culling  t-losc 


v-S^ 


(Wbkrtuiiiuiil  (^irtb.) 


ExnsioN  or  bunes  and  jaraiK 


105 


^ 


in  thf  Itone.  The  altarhttirul  of  llie  (.-apsiihir  lipimept  arDUod  thp 
k  of  tlie  hnmcnis  in  sejianiU'U  in  tho  saiiR-  way.  The  head  an<l 
L'k  «r  Ihv  hone  are  thfn  m:ide  to  protrude  through  the  incision  and 
as  iiitirh  HR  is.  ntTJ'ssiiry  is  ruMtiovfii  with  tlie  cluiiii  s;iw,  Thr?  plenoid 
ivily  is  exiiiiiiiJiMl  iind  a.iiy  diw^iLsetl  ]Kirt  found  is  retnovtHi  with  for- 
oLiacl.  or  gouge,  Arrt-st  &1I  Lemorrhugp,  privvide  for  di-jiinngp 
inlroiiiioiiig  ii  tiilM-  Ihrniigh  the  iiiislcricir  part  of  the  joint,  I'lose 
iiH-JMuM  :iud  apply  a  »uit:ibk>  di^^sjnjr,  hitiding  the  arm  to  tLe 
PaasJve  motion  Bbouhl  bt'  practiM-d  withiu  two  or  three 
'ts.  to  AVind  iiuk.vlo!)iK,  ]f  th^  miiscnliu'  !i.llA<>hnients  to  the  peri- 
enni  linve  been  prewrvtxl,  an  nlmi)st  piirfi.ict  joint  i«  the  resiilt- 
Ex4"ismN  uF  THK  Ei-Bow-Juint. — Kxcisioii  of  ihe  elbow  implies 
If  reun>viil  of  tlie  articular  snrfaees  of  tlie  hiiinenis  and  of  the  m- 
dinfi  and  ulna.  In  sumi^ 
atSBB  crnsion  ii*  HcilUfienC. 
eral  varieties  of  iiu-ision 
useii,—the  ulniti/tit  lourji- 
with  or  witliout  a 
erse  incision  ;  the  U- 
j  eumsisting  of  two 
iiK'isions  unit«^d  in 
iddle  hy  a  tranwverse 
J  the  TiOtapfd,  coiisist- 
p  *)f  one  loupitutliihil  ineisioii  eotineoti^l  wilh  n  transveree  <nie  at 
nglil  lingles.     Tht'  first  is  prefyrrp<i. 

<Jpf-iM/»o)».— Miifce  an  iaciston  at  the  Uick  of  the  joiiit  from  two  or 
three  iui'h'ps  atK>vc  the  olecrauou  to  a  point  two  or  three  iuclies  Iwlow. 
The^>ft  patls  a.re  cn-piirated  on  eitlier  side  by  ineatiK  of  a  periosteal 
Hevulor.  ku'pinfj;  clow;  to  the  bone  until  the  condyles  of  the  hnnierns 
are  tnrned,  being  aireftil  not  to  injure  the  uhiiir  nerve,  whieli  lies  in 
the  space  lietwwii  Uie  olecranon  and  the  internal  condyle.  Fles  the 
for«';irtn.  wepanite  Ihe  nttfietiinenf  of  the  triceps  to  the  oleeRinoii,  or, 
If  [M>?i8ible,  Kiw  the  olecntnoii  ;ind  le:ive  the  portion  to  T\-hieh  the 
tric'ps  i»attiie!)ed.  Divide  the  lateral  aiid  anterior  ligaiiieuta  until 
Uiv  i-ondyle^  of  the  hiimeru.s  can  be  prolnulcd  thnuij^h  the  wound 
and  wkwe'l  nlT.  ICxaniine  the  upper  end  of  the  nbia  iind  if  discHscfl 
Bfjuirate  the  uttaehmenU  of  the  Eim«hialiK  nriticns  from  the  eoronoid 
pri>ef!«»  and  remove  tlie  arlieular  surftiee.  int-Iiidiu};  thr  Ki^itioid 
raiilies.  Ksiiiiiiiiu  tin*  head  of  the  radinN  and  if  ni-cestiary  reiimve 
it,  Itelug  mrefnl  not  t'O  injure  tho  atCaehnient  of  the  bleeps.  Other 
•trtiottiroft  lo  Ih-  ai'nideil,  lieside.-*  Ihe  ulnar  nerve,  are  the  mediau 
Brnc  and  the  lirachial  artery  on  Ihe  anterior  surface  of  the  joint. 
After  roinovitig  the  diseased  bone  and  li^unents,  arrest  hemorrlinf^, 
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insert  n  (Irainage  lube,  anil  dose  the  wound  :  put  on  a.  dressing,  :tn«! 
apply  an  iiiterniil  augular  splint  witU  tlie  aim  flesfd  situ  right  aii^Ie- 
Begin  pnagive  motion  in  two  or  tUrt-e  wetks.  A  useful  joint  results, 
espepially  if  tlie  inUHciilar  attaehinenls  hnvn  lieeu  preserved. 

Exrisiotu  OF  TUE  Wrist. — Excision  of  Ihe  wrist  nH-jiiis  the  re- 
moval of  the  articular  eixla  of  the  railiiis  anil  ulna  and  of  one  op 
both  rows  of  tlie  carpus,  or  so  luuch  of  th<Tii  as  may  require  il.  The 
joint  is  opened  on  the  domal  surface  in  order  lo  uvoid  the  imixtrtaiit 
vesselsarid  nerves  ou  th«  antt-rior  surfiice.  Oiio  or  Iwu  lon^^itudiiial 
incisions  arc  necessary,  Make  an  incision  from  the  middle  of  the 
uloar  border  of  the  second  iiietacarpul  bone  upward  for  nbout  four 
inelies.  The  incision  is  carried  down  to  the  Ixjnes,  Iwiiig  eiirel'iil  ncii 
to  injin'e  the  tendonEn,  which  aro  drawn  to  either  side  with  i-el  r.ictors. 
The  opening  is  made  between  the  extensor  indicia  on  the  one  side] 
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and  theerteMoi'l'tiigiispollicisand  the  extensor  carpi  radial  is  brevior 
on  the  other.  Tlie  hand  is  strongly  flexed,  causing  Ilie  fiist  row  of 
carpal  twnes  to  project.  A.s  many  of  these  a»  may  be  diseased  nre 
removed,  and  i-esection  may  Ite  carried  further,  even  including  the 
bases  of  the  oietac-irpal  bones  if  nci-essary.  The  tnds  of  the  radius 
and  ulna  are  then  freed  and  sawed  off.  After  the  arrestof  hcmorrbagev 
drainfljie  is  provided,  the  wound  clnsetr,  and  the  hand  and  fnrearm 
placed  on  a  well-padded  splint.  Passive  motion  should  liegin  early, 
as  ankjloBia  ia  apt  to  occur. 

Excision  of  the  wrist  is  not  a  sati&liactflry  operation,  on  oocoaut  of 
the  ankylosis  of  joints  and  lendous  which  so  commonly  t>ccur8, 

Extisiox  OF  A  5[t;TACARPOPiiAi,ANGEM,  Jiii\T. — Make  rin  in- 
cision on  llic  dorsal  snrlace  of  tlie  joint  from  one  to  two  inches  in 
length,  separate  the  soft  parts,  posh  the  extensor  tendon  to  one  side, 
divide  Ibc  laleml  ligaments,  and  remove  the  ends  of  the  bones  with 
a  saw  or  bone- forceps, 

ExciMoS'  (IP  THE  Hip-Joint.— Eicision  of  the  hipjQiut  impliee 
ttho  removal  of  the  bead  of  Uie  femur  and  of  bo  much  of  the 
ntabniuui  iis  may  be  involved.  The  operation  is  required  for 
tnben-uloKis,  gnnjiUot  or  other  severe  iiyory,  and  for  ankylosis  with 
the  limb  in  bud  position. 
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Oprrai'uMi. — Place  the  patient  on  the  Bound  side  with  the  thigh  of 
lie  diseatied  aide  flexed  nearly  at  a  right  aiigli!  M'itb  the- body.  Make 
tiraiffht  iDrt»ion  six  to  eight  inches,  in  lengtli,  begluning  three  or 
\tour  iiK'hes  alKive  the  troch^Dter,  p:iasiiig^  over  the  trochanter  in  the 
I  of  the  femur  and  in  line  with  the  posterior  sniieriorapinoiifl 
fof  the  iliuui.  Separate  the  fibres  of  the  gliil«ii3  maximue. 
Detach  llie  mtigcnlar  insertions  iiilo  the  trochanters  by  raisiiig  the 
p«rin(«t?ain  or  chiselling  oft"  the  friignieuts  of  bone  which  contain  the 
Ituwrlions.  Open  the  capsnlar  ligament,  rotate  the  thigh  outward, 
uid  adduet  it  nntil  the  head  of  the  bone  is  wiifficiently  displaced  to 
permit  of  division  of  the  ligamentum  teres,  after  which  the  head  ia 
made  to  protrude  until  achfLin  or  wire  saw  can  be  passe<l  around  it  and 
the  head  removed.  If  the  disciu-sc  inchidesthe  trochanter  this  should 
be  removed  with  the  head  and  neck  of  the  bone.  The  acetabulum 
is  carefully  esamined  and  any  di&eased  part  removed  with  gouge  or 
rhi5«I.  lirainngn  is  provided  and  if  the  acptabulnm  hius  been  per- 
fontml  the  drainage  tube  should  extend  thmagh  the  perforatiou. 
The  wound  is  closed  and  the  patient  pat  to  bed,  with  sand-hags  placed 
by  ibe  side  of  the  limb  in  order  to  keep  it  steady.  Tn  some  cases 
it  IS  odvi^tble  to  apply  a  Buck's  extension.  Alter  the  wound  has 
healed,  motion  should  t>e  encouniged  in  order  to  get  a  movable  joiut. 
The  patient  should  l)e  got  out  of  bed  as  soou  as  possible  and  may 
wear  ii  Thomas  splint. 

Anterior  Mfihod. — 8f>uie  BurgeouH  pi-efer  tjj  expose  the  joint  by  an 
anterior  incision,  on  the  grouud  thn.t  less  damage  is  done  to  the 
oiDscIeR.  Make  ao  incision  on  the  front  of  the  joint  from  half  an 
inch  below  the  anterior  superior  spine  of  the  ilium,  four  or  five 
inches  downwarti  and  slightly  inward  until  tbe  tensor  vagiu£B  feuioris 
[aud  gluteal  mnseles  are  exposed  and  drawn  to  the  outer  side.  The 
)riu.s  and  rectus  are  drawn  to  the  inner  side.  This  expoara  the 
lie,  which  should  be  openeil,  the  head  of  the  bone  dislocated  and 
tiVBled  ns  may  be  uecessiry.  The  mortality  of  excision  of  the  hip- 
joint  for  ditieiuie  is  slight — according  to  ■S^"^jght  only  ;i  to  5  |>eT  cent. 
The  uMiRl  favor.dde  age  is  from  five  to  ten  years.  The  mortality  when 
performed  on  account  of  injury  is  much  greater. 

Excision-  of  the  Knf.f-Joikt. — A  variety  of  incisions  is  used, 
f — the  fwmilunar  or  horMslnii-glitrpeil,  with  the  convexity  downwai'd  or 
upward;  nlrawnvriir  iuchiini,  with  or  without  sawing  the  patella  in 
two;  or  a  lontfUmlhut}  iwuilim  in  front  or  on  the  side.  The  methud 
preferred  is  the  semiluuHr  or  horseshoe -shaped  with  the  convexity 
below. 

OprratUth, — With  the  kne«'  flexed  to  a  right  angle,  make  an  in- 
'cisiou  from  the  upiwr  iMirt  of  the  internal  condyle  across  the  front  of 
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tlie  kne«  below  the  patvlla  to  a  eorresponrlitig  point  on  the  miter  sirt** 
«f  Ihe  knee.  The  ligahierituiu  patella":  is  divided,  alsidlit^  i-rucinl  siiid 
latcml  li^roeutB,  and  tbceudortbe  femur  iscx|K>MUaiid  a  t)i)iisli«« 
«f  the  cumlylcs  removed,  if  ptusible  Jiot  est^nding  alKjve  Iht^  epi- 
physeal liiM'.  The  end  of  the  tibia  is  expased  and  a  thin  slice  re- 
moved in  the  siiiue  way,  Ihe  object  being  to  obtain  ankylosici.  Tlii« 
Kiweil  6111-faeeH  are  then  approxihialed  iind  behl  in  place  by  uaiU  or 
ivoi-y  pi'pi  driven  (ibliquely  from  <>ne  Iwjue  to  the  other,  the  heads 
projeetiinj  above  the  stin  so  that  they  iiuiy  ln»  remnved  when  no 
longer  needed.  Heiny  siher  wire  may  lie  used,  or  Ihe  iLse  of  spliuts 
alone  taay  be  depended  on.  After  arre.st  of  bemorrhiige  th*^  wouiiil  ift 
cloKed  without  draiiiayL'  and  a  pla-ster-of  Paris  cast  applied  from  the 
fo<»t  to  the  middle  nf  ihe  lhi{^h.  The  patella  may  be  ronioved  or  left 
in  pla«e.  Kiinig  reeouiiuenda  sawing  olTthe  posterior  surface  of  th« 
patella  aud  iiaili  uy  the  reLiainder  of  the  hone  to  the  anterior  surfaces 
of  the  femur  aud  libla.  In  iviiiuviny  the  articular  6nrfac«8  cure  iitu&t 
be  taken  to  avoid  injury  nf  the  popliteal  vej^sels.  This  is  done  by 
sawing  from  bchinti  forward. 

EXf-I8I0>-  OF  Tin-:  ASKLK-JoiXT. — lAnUnutiein'a  .l/f/At«7,  — Make  an 
incision,  beginning  about  tw«i  inclu's  above  the  external  midleolas, 
carry  it  along  the  posterior  border  i>f  the  tibula.  below  its  exireuiity 
and  thee  forward  to  the  dorsum  of  the  foot  about  tiie  usl n^ral o- 
siaphoid  artienlalioa.  The  ts.kin  is  dis-^eeted  up,  the  peroneal  ten- 
dons detaelied  with  the  periosteum  dowiiwar*!,  the  external  lateral 
ligament  divided,  and  the  external  malleolus  wiwed  off.  Tlie  anterior 
;iiid  posterior  lijj'aiiient,'*  iii'e  Ihen  divided  and  the  tendons  retracted 
in  Iri'ia  and  betiind  unlil  the  foot^  cau  Ik-  dislocated  and  the  artic* 
ular  surfaces  of  the  tibia  and  luitragalu-i  opposed  and  removed  by 
the  Kiw  or  I'hisel,  The  foot  is  then  replaced,  drainage  provideil,  the 
wound  closed,  and  a  pbister-of-Parisejtftaiiplieil.  Tlieoperatiou  may 
be  performed  by  two  latei^!  incisions,  lioth  curved  forward  and  ex* 
tending  along  the  internal  and  ext«nial  malleoli  re-spectively.  Many 
usiefnl  joints  result  from  this  operation,  but  often  ankyktsis  oeenrn,  or 
prolonged  suppuR]linn  may  eventually  re<|uire  iinipntation. 

Exfisiux  t*F  Til  K  Oh  Calais. — Make  a  honiesline-sIiaiH'd  iiirisiou 
from  the  calciiueocuhoid  articnlution  arounti  Ihe  hatkof  the  toot  juet 
above  the  si>lo  of  the  heel  io  a  tvirresponding  point  on  the  inner  side. 
Uako  a  seeocid  iueision  about  two  iachvK  in  length  down  tbc5  middle 
of  the  tenrto  Achillis  to  the  first  one^  Tho  flaps  are  dissected  off.  the 
articolaiion  between  the  os  eahin  and  the  aKli-agidus  oi>ened,  the  IJg- 
amerite  between  tJie  os  ctilcis  luid  the  t'olM»id  severed,  aiid  the  l>one 
removed.  The  derornuly  after  rettectioD  of  the  os  calcis  is  great,  but 
ft  uaefnl  foot  n^nlti. 
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ExtTSioN  OF  THE  AflTRAGiLua  —The  astragalus  may  be  removed 
by  an  oval  loclsioii  extending  between  tlie  niallRoIi  on  tlie  dorsum  of 
the  foot  witJi  tbo  convexity  downward,  turning  up  a  tlap  of  skin  and 
fivjiaiuting  the  tendons,  or  by  an  intenud  or  external  iucisiou  alon|!  tlie 
TwspfTlive  iiiall<'*>Ii. 

Thr  Kjlrnuii  Inriniaii. — Make  an  inciaion  alon^  tlie  poBterior  bonier 
of  the  fibula  below  tbc  malleolus  nearly  to  the  astragalo-soaplioid 
aitirvlfttioii,  a:^  in  esci^itin  of  tlic  ankle-joint.  Divide  tlie  extornid 
latci^  liyiimeuts,  draw  aside  tlie  teuduitti,  and  invert  the  foot  niitit 
tfae  iistni(^iliis  u^n  Itc  seized  with  bone'forcepi^  and  the  ligamentous 
atlacbuieuta  lu  the  »caplioid  and  os  calds  severed.  Tlie  foot  is  Mien 
replACvd  and  tht;  wound  olosed  with  or  without  drainage  and  tised  in 
m  plaster  c;ist.     The  ftmctioual  result  is  usuidiy  good. 

TKr  iHtrrnal  /iwwfHJH.  —  Miike  a  ciirve<l  ineisiou  from  the  tip  of  the 
internHl  iiiidh>ola»,  furwurd,  upward,  and  outward,  open  the  aukle- 
joinl.  dniw  the  tendon  of  the  til)i!i]is  antictis  forward,  and.  by  strong 
evereion  of  llie  foot,  f\poiie  the  astragalus,  so  that  it  euu  Ijo  seized 
witb  lint)  jawed  foree^Ht  and  removed  after  ^tepaniting  itH  li^meutou^ 
alliu-iinu-ntN. 

Kxi'isioN  OF  A  T.4KSOMKTATA1WAL  .JorsT. — This  may  be  done 
through  a  straight  ineiaiou  ur  by  raising  a  semilunar  flap  from  Ihe 
dorKi]  snrface.  Dniw  a-side  the  eitensor  tendon  and  remove  the 
bone  by  mean^  of  a  siiw,  btjue- forceps,  or  chisel. 

Ex<'I[«ir>N  OF  A  MICTATAESorUALANGEAr.  .lOINT  Uiay  be  done  by 
kind  of  incisions  a.>*  in  the  pree^ding. 


CHAPTER   IX. 


PLASTIC  SURGERY. 

PusTic  suRGEitv  has  for  ita'objtct  llie  nioHlding  or  Bliaping  of 
an  organ  or  tissue  into  proper  shape,  the  repair  of  ilefect*t,  congenital 
or  aciiuired,  and  (lie  correction  of  certain  UeformiMes.  Suuh  opera- 
lions  uiay  l>e  doQe  in  order  to  restoi-e  fuucUon,  a»  iu  harelip  and  cleft 
palate,  exstrophy  of  the  bladder^  cicatricial  eontractiuns,  extensive 
■UC^ratioQ  ;  or  for  cosmetic  effects,  as  in  malformation  of  the  utise, 
ears,  lips,  t^ngnie.  etc. 

AVhih;  bone,  bone  chips,  muscle,  nerve,  periosteaui.  and  tendon 
hnve  all  been  used  in  plastic  operations,  the  tissue  most  frequently 
employed  is  the  nkin.  Most  of  these  ofierations  are  described  in  other 
parts  of  this  work,  and  it  remains  only  to  consider  Ihe  methods  by 
which  defects  in  the  skin  and  tione  are  treated. 

When  the  tissues  used  in  repair  are  derived  from  the  piitieiit.  the 
term  nuiophiiu^  is  iised,  and  wl«'ii  they  are  obtained  from  some  other 
source  the  procedure  is  called  Mcroptajrly. 

TlMB  PiiK  OrEB.VTitiN. — In  making  repairs  for  defects  resulting 
from  disease  the  operation  should  not  l)c  performed  until  the  dis»^'»c 
has  been  arretted  and  a  healthy  surface  obtained,  SiiccesH  depends 
lately  ou  the  maintenance  of  strict  asepsis,  no  that,  as  a  mie,  it  is 
UKelete  to  oix;r,ite  as  long  as  suppnratinn  is  going  ou. 

METiiourt  IN*  Use.— In  closing  gaps  in  the  skin,  the  tissues  in  the 
immediate  vicinity  may  be  u^ed  by  freshening  the  edges,  dissecting 
tbem  loose,  and  sliding  them  over,  making  various  incisions  to  facil- 
itate approximation  accordhig  to  tbe  reqnirrments  of  the  case,  and 
fcaving  the  new  wounds  caused  by  the  incisions  and  left  by  the  slid- 
ing of  the  daps  10  heal  by  granulation.  The  sitio  may  be  obtaine<l 
a  short  distiince  away  from  the  wunnd  in  the  form  of  a  flap  with  a 
|)edicle  which  is  twisted  upon  it^lf,  but  not  enough  lo  Interfere  with 
oirculatiou,  until  Ihe  tlap  can  be  fitted  lo  its  new  pisttion.  Alt«r 
union  has  taken  place  the  pedicle  is  divided.  The  flap  ehoiiM  al- 
ways be  one-fourth  to  one-third  larger  than  the  space  il  is  inlnndeil 
lo  cover,  to  allow  for  shrinking. 

SKi\-t3K-\FTl\<i. — Urivrflifi'n    MHhod. — Reverdin's    mctlioil    i-«n- 
Bi8t«  in  transplanting  a  number  of  small  grafts  eomposwl  of  the  epi- 
deniiis  to  the  gniniilnting  surface.     The  grafts  should  Iw  small,  about 
eighth  or  twclt^h  of  an  inch  in  diameter,  and  may  he  obtaii 
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fn>in  tlie  patient  hirasetf.  froiu  a  friend,  or  from  a  rocently  ampiital^d 
limb,  hy  cutting  with  »  razor  or  ■with  spis»ctrs  curved  nii  tlie  flat.  In 
perfoming  the  operation  the  uh^rat^d  sarfat'C  should  first  )>e  pre- 
pared liy  cleansing  it  of  discliargps  hy  irrigutioii  with  salt  Bolation 
and  then  drying  it  hy  gentle  jiressure  with  sterile  gauze.  Strong  an- 
tiseptics Hfaoukl  not  be  used,  as  they  may  iujare  the  grjinolaliotis  and 
at  th«ir  taking  hold   of  the  grafts. 

I  mrea  from  whi'Oli  Mie  gmfti^  are  to  tie 
taken  is  thoroaglily  disinfected,  the  grafts 
rut  and  imnie<liatelT  plueeil,  cut  snrface 
down,  npon  the  graniilulioiis.  Thegnifte 
Bboold  tir  placed  on  the  sarfaee  in  regn- 
!ar  order  as  near  to  one  another  as  the 
nninlier  Thich  can  be  obtained  will  per- 
mit, Tbe  eati&tx  is  then  dressed  with 
sterile  £aaxe  wrung  out  uf  Kilt.  Kolutjoii, 
Itehl  in  place  by  a  bandage,  and  this 
Bbunld  be  kept  moist  with  salt  solution, 
and  should  not  be  removed  for  a  wei^k. 
At  Ibe  first  esaminatioQ  many  of  the  grafts 
will  have  dis:ip[>earwl,  butat  alater  drt'SS- 
iag  they  will  be  seen  as  bluish  white  spots, 
cdiovJDg  commencing  growtii  of  the  epi- 
dermis. These  increase  in  Pise,  and  jrftMiii- 
lilly  merge  with  one  another  and  the  lior- 
ders  of  thej^kiii  until  the  entire  surface  is 
covered  with  epidermis.  In  changing  the 
dreasing  care  mu$t  be  taktn  to  have  it  thoroughly  wet,  to  prevent 
removal  of  thegTafle,  The  surfjice  from  whieh  the  grafts  have  been 
cut  should  be  dressed  aseptically. 

Tliierath'if  Sfvlftotl,  —  In  this  method  long  strips  of  skin,  consisting 
of  the  epidermis  aud  papillary  layers,  are  cut  from  the  patient,  from 
n  friend,  or  from  a  recently  amputated  limb  and  applied  to  the  granu- 
lating surface.  The  parts  are  prepared  as  in  Reverdin's  method.  If 
the  gtHnulation;^  are  flabby  and  indolent^  the  unrface  is  en  retted ; 
Otlicrwise  the  strips  of  skin  are  applied  directly  to  the  granulations. 
The  strip  is  cut  from  the  arm  or  thigh  by  a  saving  motion  of  the 
niwir,  whilp  the  skin  just  in  front  of  the  instrument  is  kept  tense  hy 
the  Ihomb  and  linger  of  th«-  surgeon  i>laced  on  either  side  of  the  limb 
and  carried  downward  in  advance  of  the  iastniiuent.  Stripfi  an  inch 
or  more  in  width  and  from  sis  to  twelve  inches  in  longth  may  lie 
removed  in  this  way  and  immeilJately  applied  to  the  granuhitiug 
RDface  until  it  is  covered.     A  piece  of  rubber  tissne  or  an  ordinary 


1^ 


FlA  II.— Hifthn/I  M  «)<iiinE  •  trt- 


112 


GEXERAL  SURGERY. 


sterile  gauze  dressing  ia  then  applied^  and  kept  in  place  for  a  week 
before  cliangiii^.  This  metliod  in  nuptrior  to  Urvfirdiu'H,  im  tliu  jmi-tB 
heal  qiiieker,  the  new  skin  ia  less  apt  to  break  down,  itnd  cicnlrieinl 
coiitnictioQ  is  not  so  likely  tii  fiillow. 

Kriivxr^H  Mtihfi'L — TliJM  cunsJAts  in  the  tranaptiinUlion  of  one  (»r 
more  (skill  flaps,  coimisting  of  llip  eniirf  tkhknem*  (jf  tlie  f^kin,  Ii>  Ibp 
defect  after  all  dii^eased  or  ulcerated  tissues  liiive  tH-en  dissi-cted 
away.  Ttie  flaps  are  li»ld  in  pla<^te  by  a  few  iuterrupted  suture.s  and 
a  sterik-  drt'iisin^  iippHed,  The  wniiiuld  left  by  rcinovitl  nf  tlii-  ila|« 
m«j-  Ir"  pfirtially  rloSed  hy  sutures,  dressed,  and  allowed  tw  heal  l>y 
granulaliioLi.  Mncous  tuembraiie  may  be  ti'sinsplanted  in  tlie  same 
way,  but  is  less  apt  U>  suceeed  ou  account  of  the  difficulty  in  uuud- 
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tiQ.  1^— ClMfngttgnpby  tUillng  A«r*-  a,  <i,  rplnxing  Incliloiu  which  KBpearifTihcftBi*'"' 

tatning  iisepsis.  I>efects  in  the  conjunctiva,  urethra,  and  tnuntb  have 
been  ninde  g<K>d  by  the  trauapliiutAtiuu  of  mucous  mpmhraae  taken 
from  auimals. 

In  suitable  I'ases,  as  after  extensive  loss  oT  skin  from  the  baud 
or  forearm,  the  follnwiug  iiietliod  of  nutoplasty  is  soiuetiuics  Uf*d ; 
DisAect  up  from  thealidoiuinal  wall  ti  loop  or  flapoffikin  ofauSicieitt 
size,  leiiviiig  it  attached  at  one  or  both  ends.  Thrust  the  hand  or 
forearm  beueath  this  loop  or  Hap,  attach  it  to  the  wound  M'ilh  Kuliin\'i, 
and  bind  the  hand  or  foreariu  in  thi»  position.  After  iiniiiu  has 
Occurred,  perhaps  in  from  ten  to  fouitet'ii  days,  sever  the  Hap  from 
the  bo^ty  and  i^los*:  the  -H-iiund  eauscd  by  it5  removal  by  sliding  skin 
Qaps,  or  kuivc  it  to  h»il  by  granulation. 

BcJXK-GKAFTr?i«.— The  button  of  bone  removed  in  the  operation 
of  trephining  the  ftkull  issoiuctlraes  replawMl  iind  may  unite,  but  is 
wore  apt  to  undergo  necrosis  An  osteophustic  llap  made  by  ctitllng 
through  the  soil  tissues  and  bono,  without  separuting  one  from  the 
other,  is  sonietiines  made  in  opening  the  sknil  or  in  oi>erations  tm 
other  parts  of  the  body,  and  when  relnrned  t^  its  place  is  usually 
followed  hy  union. 

Hmn'ii  M'ihoti, — Scnn's  method  consistJi  in  the  use  of  cbi[)s  of 


PLASTIC  SURGERY.  113 

decalcified  bone  for  the  filling  up  of  cavities  left  in  the  bones  after 
disease  or  operations.  The  bone  chips  are  prepared  from  the  fresh 
bones  of  an  ox  (tibia  or  femnr)  by  removing  the  i>erioBteuni  and 
mednlla,  sawing  the  bone  into  pieces  of  from  one-half  to  one  inch  ia 
length,  then  soaking  them  for  three  weeks  in  a  15  per  cent,  solntion 
of  hydrochloric  acid  which  is  changed  daily.  The  fragments  of 
bone  are  removed  from  the  acid,  throughly  washed  in  water,  cat  into 
thin  plates  or  strips,  washed  in  a  weak  solation  of  canstic  potash, 
and  placed  for  forty-eight  hoars  in  a  1  to  1000  solution  of  bichloride 
of  mercury.  They  should  be  kept  in  a  1  to  500  solation  of  bichloride 
in  alcohol,  or  in  a  satarate<l  solution  of  iodoform  in  ether.  Before 
nsing  they  are  soaked  in  a  1  to  2000  solation  of  bichloride  in  water, 
or  in  sterile  water.  The  bone  cavity — for  example,  the  tibia — is 
thoroughly  cleansed,  scraped  out  and  freed  from  all  disease,  rendered 
aseptic,  and  loosely  packed  with  the  bone  chips.  The  soft  parts  are 
closed  over  the  chips,  or  if  this  is  impossible  an  iodoform  dressing  is 
applied.  The  bone  grafts  act  as  a  scaffolding  which  becomes  infil- 
trated with  bone- forming  cells,  after  which  the  grafts  are  absorbed. 
Plates  of  bone  prepared  in  the  same  way  are  sometimes  used  to  close 
defects  in  the  skull,  proper  provision  being  made  by  means  of  per- 
forations for  the  escape  of  secretions. 


CHAPTER    X. 


MINOR  StIBGERY. 


CouNTEHiEHiTATioN. — This  consists  in  the  production  uf  local 
irritation  of  tbo  skin  in  order  lo  relieve  iDflammation  or  other  mor- 
bid procpssca  more  deeply  sitaat^il.  For  this  purpose  the  following 
remwiies  are  used. 

Hot  Water. — This  may  be  applied  in  the  form  of  wet  or  dry  heat, 
by  using  cotton  or  tlaiinel  clotha  wrung  out  of  the  water,  or  a  rubber 
bag  filled  with  wnterand  applied  Ut  the  part  until  the  skin  becotaes 
red. 

Spirii  w/  Tarpetiiine. — This  may  be  applied  in  th«  form  of  the 
turprntiac  gtupe.  mode  by  wringing  flannel  cloth  oat  of  hot  water, 
sprinkling  it  with  torpentine,  and  then  applying  it  to  the  patient's 
body  and  covering  with  a  dry  cloth  or  piece  of  oiled  Bilk.  If  a  more 
vigorouH  oetton  i&  de&lred,  the  turpentine  may  be  rubbod  on  the  body 
or  the  cl'ith  may  I*  wrung  out  of  turpentine  and  applied.  Aqua 
ammuuiu>,  chloroform,  rapsicum,  and  mustard  may  be  uaed  for  the 
same  purpose,  but  it  ahould  be  borne  in  mind  that  all  of  theae 
remedies  will  produce  vesicatioii  if  kept  on  t-oo  long. 

lilUiers  ur  T>jiicnH/«.  — When  a  higher  and  more  lasting  degree  of 
counterirritation  w  desired,  blisters  are  iiroduced.  For  this  purpose 
some  preparatioa  of  tUeBpaiiifibfly  is  moat  commonly  used,  either  the 
ccfotutii  /^ufhandis  in  the  form  of  a  plaster  or  catithariJal  rt^loifwn 
painted  on  the  snrtac^'.  As  above  stated,  all  the  rnbefncientje  will 
produce  vt^iication  if  kept  on  long  enough. 

7*^^  Artitaf  Cauiery. — The  actual  cautery  la  a  metallic  inslmment, 
nsuaUy  iron  or  platinum,  heated  to  a  red  or  white  beat  in  an  ordinari,* 
fire,  in  an  alcohol  flame,  or  by  electricity.  It  is  used  aa  a  counter- 
irritant  by  dmwing  parallel  lines  or  stripes  over  the  affecteid  part, 
for  the  deatniction  of  morbid  growths,  for  the  arrest  of  hemorrhagei, 
and  for  dividing  the  moi-e  vascular  tissues,  as  the  lung. 

Paqnelin's  IhermoraiUertf  is  one  of  the  most  convenient  forms  of 
Uie  actual  canter>'.  It  consists  of  a  hollow  platinum -sponge  instra> 
ment,  which  may  be  of  various  shapes,  ti>  which  is  attached  a  handle 
oovered  with  wood.  The  instnimont  is  couuected  by  a  rubber  tnhe 
to  a  receptacle  containing  Iwnzino  or  rhigolene,  to  which  is  also 
attached  aiiottier  rut)ber  tube  with  a  couple  of  bulb«  like  a  hand 
lit 
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}tny  apparatus.  The  instminent  is  worked  as  followB :  Fill  tbe 
eIc  About  lidlf  full  of  biMizitie  and  see  that  the  air  eau  l>e 
iped  throngti  the  tubes  itnd  tli^^  iuHtruiiient.  The  poiiit  of  the 
platiDom  iastmrnent  is  then  heated  to  redness  in  the  Hame  of  an 
alrohot  Linipt  aft^r  which  it  can  be  kept  at  this  stage  by  squeezing 
xhr  bulb,  or  m&de  whit«hot,  depending  oti  the  rapidity  with  which 
the  bulb  U^ueezed  ;  the  current  of  air  carried  through  the  tube  and 
llie  npper  part-  of  the  benzine  receptJicle  carries  the  beuziao  vapor  to 
I'tlw  alrcndy  hrated  plutinum  instrument,  to  which  it  acts  as  fuel  to 
keep  up  the  temperature. 

Tii^  Gaivatwaiittery.—T'bifi  is  another  form  of  the  iu>tual  eautery, 
iu  which  the  platinum  instrument,  which  may  be  ma<le  of  auy  shape, 
is  connectetl  with  the  elet^rodea  of  a  galvanic  battery,  the  strength 
of  the  curreut  regulating  the  degree  of  heat  which  is  obtained. 

HvpoDEHMATiu  INJECTIONS. — These  ar«  made  with  syringes  com- 
.posed  of  metal,  with  a  piston-rod  which  (should  be  composed  of  the 
'nine  Diat«^riat,  so  that  the  entire  instrument  may  be  sterilized,  and 
fine  hollow  needles  mode  of  gold,  platinum,  or  St'eel.  In  using  the 
instrument  it  Bhonld  fii-st  be  sterilized  by  boiling  or  dipping  it  in 
boiling  water.  The  medieine  to  be  nsed  is  dissoUed  in  sterile  water 
in  a  sterilized  spoon  or  other  suitable  receptacle,  and  is  drawn  into 
Ihe  Syringe;  or  water,  fifteen  to  thirty  minims,  is  drawn  iuto  the 
RTringe,  the  pellet  droppe<i  in,  the  needle  screwed  on,  and  the  syringe 
sltaken  until  the  pellet  is  dissolved.  The  instrument  is  held  with  the 
point  op.  the  air  rises  to  the  top  and  is  expelled  by  foreing  the  piston- 
rod  apwanl  until  n  few  drops  of  duid  escape  from  the  point  of  the 
raeedle.  The  portion  of  the  body  intfl  whii^h  the  injection  is  to  be 
le  should  be  sterilized  by  washing  wiih  soap  and  bichloride.  The 
■kin  b  pinched  up  betweou  the  thumb  and  linger  and  the  needle 
quii-klr  inserts  itis  full  length  obliquely  through  the  skin  into  the 
eubculaneoos  c-ellnljir  tissue.  The  fluid  i--*  then  slowly  injected  as 
tlie  needle  is  gradually  withdrawn,  the  pnnctnre  being  compressed 
for  a  short  time  with  the  finger  after  the  needle  is  removed.  WTien 
thf  pain  is  locali?'^,  the  injertion  should  be  made  into  tlie  region 
ftAeetcd  ;  otherwise  the  outer  aspect  f>(  the  arm  or  the  anterior  sur- 
\tine  of  the  thigh  may  be  chosen,  tsiking  care  not  to  puncture  a  vein 
■  W»rt«ry.  A_fler  use,  the  instrument  should  be  cleansed,  the  needle 
■tri<.Hl  by  the  uac  of  hot  water  and  the  pas.sage  of  a  fine  wire  through 
it.  and  put  away,  the  wire  remaining  iu  the  needle. 

AjiPiKATio.v. — ^Aspiratlnn  is  u-ced  in  order  to  remove  fluids  from 
a  cl«»ed  cavity  wiihinit  the  admission  of  air,  or  for  exploratory 
puncture.  The  instrument  most  fi-equently  nsed  is  that  of  Potain, 
whidi  oonaiatA  of  boUow  needles  and  trocars  and  cannal(c<  of  diflerent 
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sizes,  wtit'li  c^iii  be  attached  to  a  nibtwr  lube,  the  other  end  of  whieh 
iactiuiieeted  witL  a  large  liottie fitted  with  ii  rublter  stopper  i»rovHled 
witU  two  attjpcrtck  tut^iefi.  The  other  brancli  af  the  tiil»e  iu  llie  rub- 
tier  stopper  is  coimected  by  inenug  of  a  rubber  tiit>e  with  n  puoip  for 
exliaustiti^  the  air  from  the  Ixittle. 

Optriiiion. — Place  the  rubber  Btoppcr  in  the  bottle  and  attach  the 
puiup  hy  mcana  of  the  rubbtr  tube  to  one  of  the  branchts.  Tura 
the  cock  on  the  needle  side  so  as  to  close  the  tube,  and  open  that  on 
the  side  next  to  the  pump.  Exhaust  the  air  in  the  bottle  and  tarn 
the  stopcock,  cutting  off  external  communication,  attach  the  tube 
coutaitiiiig  the  needle  or  cuinuula.  aud  JUKcrt  the  needle,  which  hiLS, 
of  course,  been  Bterili2ed,  into  tlie  tissues.  Then  turn  the  co«k:  mak- 
ing communication  between  the  needle  and  the  vacuum  in  the  bottle. 
The  llnid  runs  tlirougli  the  needle  and  the  tube  into  the  exhausted 
bottle.  After  the  completion  of  the  operation,  withdraw  th*  needle 
and  seal  the  puncture  with  eolItMlioo,  or  a  little  sterile  gauze  held  iu 
place  with  adhesive  plaster.  Before  using  the  instrument  lest  it  by 
exhausting  the  bottle  and  inserting  the  needle  into  a  basiii  of  sterile 
water. 

Venous  Infusion  and  Hvtodkhmoclybis  with  Physiologicai. 
Sa  lt  Solution. — The  salt  solution  is  prepai-ed  as  follows ; 

Take  of  fkidiuui  <.'!ilQridc , Pi  grummes  (IJ  drnchmB)  ; 

Bii:iirl)(jnii[t;  of  eodimn I  gmmnie  (lo  graine)  : 

Dtfftilled  water 1000gmmtn«s  (2  piiits}. 

This  sidution,  when  u.'ied,  should  have  a  temperature  of  about 
100"  F.  The  iiiatrament  for  introducing  it  consists  of  a  fountain 
Byringe,  or  of  a  glass  bottle  with  an  opening  near  the  bottom,  to 
which  is  attached  a  long  rubber  tul)e  with  a  good-sized  hollow  needie 
or  small  cannula  at  the  other  end.  The  entire  apparatus  and  the 
Salt  Solution  must  be  Carefully  sterilized.  The  vein,  preferably  the 
median  cephalic  or  median  basilic,  is  made  prominent  by  placing  a 
bandage  tiruily  around  the  arm  above  the  elbow.  It  is  next  exposed 
and  isolated  by  passing  a  probe  or  grooved  director  beneath  iL  The 
fluid  ia  then  allowed  to  run  through  the  needle  from  the  reservoir, 
and  while  so  running,  the  needle  is  inserted  into  the  vein  in  the 
direction  of  the  blood-current,  and  as  much  of  the  fluid  is  injected  as 
is  thought  neceasar>%  usually  from  half  a  pint  ('250  cc.^  to  a  quart 
(1000  C.C.).  The  solution  should  be  iiijcctfd  slowly,  but  the  process 
may  be  hu^itened  by  misiug  the  i-eservoir  to  ii  height  of  thi-ee  or  four 
feet  above  the  patient.  When  a  blunt-pointed  cannula  is  used,  the 
vein  is  opencti  by  a  small  incision.  Juto  which  the  cannula  is  intit)- 
duced  and  secured  by  tying  a  ligature  around  it  and  the  vein.    Ou  llie 
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miapletioD  of  ihe  operation  of  infiisaon  the  needle  or  caunnla  is  with- 
drawn, the  incision  in  tlie  skin  cloaed  willi  one  ur  more  mitiires,  and 
ft  romprr«s  kept  in  jiliice  with  a  bandage  is  applied  tigLt  enoiigb  to 
arrest  tile«Hliag  from  the  vein. 

Jtf/poilfnnocifiKig  h  tlie  injection  of  the  snline  Rolnliiin  into  tb(^  sah- 
eutttDeoos  cellular  liasnc,  ne^tuiill,Y  of  the  breast  or  abdomen.  For  tliis 
pnrpose  the  same  apparatus  as  tLat  provided  for  venous  iufnsion  is 
nsed.  Injection  of  salt  t^olution  into  the  arteriex  has  been  used,  hut  is 
Dot  to  be  recommended, 

Bl.CiODLnTTiyn. — Bliwdlettinp  may  b<-  lot'al,  or  seiu-ral.  IjOCal 
looilletting  is  effected  by  gt'itrifwaiion,  ruppint},  or  WcMnif. 

Searifuvilion  consists  in  making  numerona  small  iucisioos  or  pane- 
lures  in  (lie  skin  or  mnroua  memtinmewith  the  point  nf  a  sharp  knife 
or  an  instruuieut  with  numerous  blades  called  a  8C(irf;l™/«/'.  The  flow 
of  blood  may  he  increased  by  the  application  of  warm  aseptic  fomea- 
tiUinns.  Cvppinfi  is  done  by  means  of  eupping-gliisses  provided  with 
a  suction  pump,  or  in  the  absence  of  this  a  small  tnmbler  or  wine- 
glass may  be  used.  The  glass  is  applied  by  moistening  the  in.t«rior 
with  a  little  alcohol,  lighting  it,  and  at  once  applying  the  gla&s  firiuly 
(»ver  Ibe  part ;  or  a  twisted  piece  of  paper  may  tw  lighted,  placed  in 
Lbo  glass,  and  the  latt«r  imuiediately  applied.  As  the  heated  air 
cools  it  conlxacts,  diminishing  the  pressure  over  the  part  inclnded 
in  the  gla^  which  is  thu»  »dck«d  in.  The  cUp  is  removed  by 
prising  down  the  skin  on  one  side,  or  it  laay  be  allowed  to  remain 
until  it  dn>ps  off.  This  is  dry  cupphiff.  Wrt  t-uppiutf  means  the  with- 
dr.)wal  of  blood  by  means  of  the  cup.  The  surface  is  first  scarified 
by  mcausof  a  lancet  or  afipringscarilicator,  and  the  caps  applied,  and 
when  filled  with  blood,  or  when  they  cease  to  draw,  are  removed, 
cleansed,  and  reapplied.  Another  method  is  to  apply  the  cup  first 
and.  afler  it  has  drawn,  scarify,  and  reapply  the  cup.  After  com- 
jiletiag  the  operation  the  wounds  are  dressed  aseptically. 

LMckinff, — By  means  of  a  leech  from  one  drachiQ  to  half  an  ounce 
"of  blood  may  lie  drawn.  Seveml  leeches  may  be  applied  at  the  same 
time.  There  are  two  varieties  of  leech, — the  American,  which  can 
*w  ab«)ut  one  drachm  of  blood,  and  the  Swedish,  which  can  draw 
iree  or  four  tiraea  as  much.  The  leech  is  applied  as  follows :  Dia- 
ifect  the  slciu  and  then  put  a  few  drops  of  milk  or  blood  on  tlie 
to  whicli  Ihe  leech  is  to  be  applied.  The  leech  should  be 
in  fresh  water  for  a  few  minutes  and  dried  by  gently  touch- 
it^;  with  a  eof)  warm  cloth,  It  is  then  placed  iu  a  test-tube  or 
Btuall  ^hum..  which  iK  inverted  over  Ibe  skin  and  held  In  phwe  until 
the  leech  attaches  itself.  Lecchas  shouhl  not  be  applied  over  loose 
oeltutar  ti&'iuc.  as  the  eyelid,  scrotum,  or  i>enis.     Nevi 
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and  if  it  does  not  drop  off  aft*r  a  reasonable  time,  sprinkle  a  little 

salt  upon  it.     Porsistent  ooKing  may  be  arristed  by  a  compress. 

Venemrd ivii  or  PliMwlom^. — In  this  opcratioQ 
a  vein  is  opeced  and  the  blood  removed  froia 
the  general  circulation.  The  vein  usually 
selected  for  this  purpose  is  the  mMian  baa'Uii- 
or  the  mttiktn  ctrp/i<t!ir.  Wlion  an  imiuudiate 
effect  oil  the  braiu  is  desired  the  cxtrnutf  juffu- 
Utr  is  sometimes  chosen.  The  operatioD  at  the 
elljow  is  peiforiuod  as  follows:  Apply  a  iHiiid- 
age  about  the  middle  uf  tbe  aim,  tight  euaagh 
to  retard  tbe  venous  circulation  without  inter- 
fering with  the  radial  pulse.  This  causes  the 
veins  to  swell  and  become  promioent.  Dis- 
iufecti  the  skin  and  make  an  oblique  mcimon 
over  tlio  median  cephalic  or  median  basilic 
Until  the  vein  is  exposed.  In  opening  tbe 
median  basilic  vein  avoid  the  iuterual  cutane- 
ous uerve  and  brachial  artery,  tbe  former  lying 
in  front  of,  nnd  the  latter  Itehiud,  the  vessel. 
Let  the  blood  rtow  until  enough  has  escaped  to 
produce  tbe  desired  ellect,  usually  frcmi  eight 
to  twenty  ounces,  then  remove  the  baudiig^, 
suture  tlie  skin,  and  apply  a  light  compress  and 
bandage. 

VAOcrNATiON,  —  Vaceination  is  best  per- 
formed by  using  bovine  viras,  glyceri natod ,  on 
ivur)'  [Xiints  or  in  tube»>,  although  lymph  taken 
from  n  vesicle  on  a  healthy  infiiut  on  the  eighth 
or  ninth  day  may  be  used. 

i>lii'ntfU)ii. — Disinfect  the  skin,  preferably 
ou  the  outer  side  of  the  arm  at  tbe  insertion  of 
the  di;Il4)id,  or  on  the  leg  just  liektw  Ibe  k&ee. 
If  the  ivory  point  is  tised,  render  tbe  skin  K-nse 
by  pressure  of  the  llmmb  and  linger  on  each 
side,  and  scmtcli  tbe  cuticle  away  by  means  of 
the  ivoj-j'  i>oint  upon  which  the  virus  is  dried, 
until  a  ^surface  atvout  one-eighth  of  an  inch 
apiare  in  exposed.  Two  such  wounds  should 
be  made ;  tbe  ivory  point  is  then  moistened 
with  sterile  water  and  rubbed  into  the  abraded 

surfaccA.     If  preferred  the  oi»eratioii  may  be  performed  with  a  lancet. 

For  t^pid  vaccination  a  needle  having  a  spear-point  is  used,  dipited 
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itft  thfr  virus  and  inserted  two  or  three  times  beutath  the  cuticle. 
An«T  vaccmation  the  wounds  should  be  permitt<>d  to  dry  l>efore 
■Ppl5ing  a  dressing.  Tliis  may  consist  of  fil«rili?  gauze  or  cultou 
held  Ltt  place  by  adhesive  plaster,  or  of  a  ]ifrforated  shield  nuule  of 
celluloid  or  other  material.  Care  should  l)c  taken  to  cliauge  tli«  ilites- 
ing  frequeatly  In  ease  of  discharge  from  the  sore, 

Metoous  of  Suturing  aki>  Ksottixg. — Sutures  may  he  cjrjMued 
or  kmritd.  ErjivHal  siifures  are  tlioso  which  peuctrate  nil  the  layers  of 
the  ^kiu.  Burifil  entiires  may  \y<^  derp  or  smbcaticular.  The  dei^ply 
buried  suturt'  is  usually  composed  of  kaitganw  tendon,  catgut,  or  silk. 
The  mAcutimiar  suture  may  be  composed  of  itny  suture  material,  us  it 
may  bo  left  for  ahs'irptiou  or  be  removed  after  healing.  It  is  iutro- 
dnced  afl  follows:  The  t^uture  is  passed  tLn>ngh  the  skiu  iutu  the 
•n^e  of  the  wound.  The  needle  is  then  iutroduced  on  the  under 
•Difitc«  of  the  6ki])  on  oue  side,  l>rought  out  Just  Lii'ueatb  the  cut 
edge,  entered  iu  the  reverse  direction  on  the  opposite  side,  and  so 
on,  making  a  coutiuuons  suture  which  includes  ouly  the  cuticle,  after 
the  compl^'tioQ  uf  which  the  skin  is  peu<etr-Jted  from,  nitltiu  outward 
and  Uie  two  ends  of  tlit^  suturu  projecting  through  the  skin  at  each 
end  of  the  wound  may  be  tied  together  for  safety.  The  needle  is 
carried  through  tlie  subontlcalar  structures  without  coming  in  ctin- 
tact  with  the  epidermis,  except  at  the  point  of  entranto  and  at  the 
oompl^tioii  of  the  operation,  so  there  is  less  danger  of  infection  by 
the  (ikin  eocens.  If  non-al»sorbable  material  is  used,  after  union  iJie 
sntnre  can  be  easily  withdrawn  by  cnlting  oft'  oue  eud  and  pulling 
on  the  iitiiei'. 

Tt^  Continuous  or  Glover's  SiUu-re. — Pass 

[|iie  needle  from  without  in  on  one  side  of 
the  wonnd  and  from  within  out  on  the  oppo- 
Bile  Bide  and  secure  the  i^uture  by  tying. 
Tlie  needle  iis  i)ga.in  iniierted  on  the  side  first 

penetrated  and  brought  out  upon  the  opposite  side,  uud  so  on  until 
the  wonnd  is  closed.     The  last  suture  is  w'cured  by  tying  the  lo<jp  on 

looeftide  and  the  single  terminal  thread  on  the  other  across  the  wound. 
Tfir  InUrrvpl^ii  StituTt. — Tbis  13  iutroduwd  In  llie  same  manner  as 
the  ei)nii»}wiu  xiilurt;  tint  the  knot  is  tied  and  the  emls  cut  off  ea.eh 
time  the  necille  is  p:i.ssed  thningli  the  edges  of  the  wound.  It  is 
more  suitable  than  tlie  ctnitiniious  suture  for  bringing  together  the 
deo|icr  parts  of  a  wound. — for  example,  iu  closing  the  abdominal 
Inriaion  after  la]jarotomy. 

Thf  Quill  aiiif  Piatfi  future. — A  needle  armed  with  a  double  thread 

ftn  pik'vM'*!  thningh  the  ti.ssue«.  iLsuaJly  some  distance  from  the  edges 
uf  the  wound,  and  a  quill,  roll  of  gaiue.  rubber  tube,  or  other  liuit- 
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able  material,  in  laRerted  into  tlie  Inop  on  one  Bide,  wLilo  on  the  otber 
side  tbe  neeillo  m  cut  iiwuy  and  the  twci  tlireads  secured  in  like  man- 
ner aroiiad  another  qtiill.     This  Is  repeated  until  the  wound  is  closed. 

^ Buttons  or  piecesof  lead  may  W  used 

for  the  same  imrpose.  This  siiture  is 
snitable  for  securing  accurato  appo- 
sition of  the  deep  portions  of  a  wound 
when  for  any  reason  bnried  sutures 
are  not  used. 

Tlie  Hardip  jS'h/k/-*'. —Thrust  a 
]ieedle  or  pin  through  the  edgea  of 
the  wound  so  Jia  to  briug  them  into 
accnrate  approximation.  Then  apply  a  thread  of  silk  by  a  fig-ure-of-S 
turn  around  the  ends  of  the  needle  and  across  the  wound.  The  ends 
of  the  piu  or  needle  are  then  cut  off,  in  order  to  pre\'eat  tfaem  from 
injuring  the  ^kin. 

The  ShottM  Suture. — In  this  suture  instead  of  tying  a  knot  the 
ends  are  secured  by  means  of  perforated  shot.  It  is  convenient  in 
cloaing  wounds  in  the  mouth,  rectum,  or  vagina. 
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Fia, 4S.— Leffibert  niture:  dlnereot  mjaat  IntnxtucliiK. 

The  (kemif- Ijcinherl  Nafure,— This  is  a  combination  of  two  sutnres, 
-namely,  that  of  Ozemy  and  that  of  Lenibert.     It  is  often  used  to 


close  wminils  in  or  to  itnUe  llie  ends  f^f  an  intestine.  The  first  row 
of  suturea.  p:isstiS  througli  all  the  coats  (tlie  Czerny  siitiire)  ami  the 
second  row  is  inti-odueed  outside  of  tlie  preceding,  and  includes  all 
the  coats  of  the  imtestine,  except  the  mucous,  bringing  tlie  peritoneal 
siirfiices  together  and  inrerting  the  first  row  (tlio  Lt'tiibei"t  suture). 
The  sutures  should  be  placed  about  the  sixth  of  an  inch  apart.,  and 
may  be  eontiuuuus,  interrupt^^^l,  mattress,  or  any  modification.  A 
cambric  n*?edle  with  fine  silk  is  selected  for  the  work. 

In  securing  ligatures  and  sutures  three  kinds  of  knots  are  in  Uise, 
— namely,  the  reef  or  Jlut  kMt,  the  sni-geon^s  hnot^  and  the  emmaon  of 
fft-ainii/'s  l.nnl. 

Tin'  Ri-ff  or  Flat  A'n«(,— Pass  one  end  of  the  Butiii-e  or  ligature 
over  and  arouud  the  other  end,  drawing  it  aa  tight  as  luay  be  neee*- 
Bary  J  then  carry  the  same  end  again  over  and  around  the  other  end 
in  the  same  direction,  aud  draw  the  knot  tight     The  point  is  to  carry 
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the  same  end  of  thread  both  times  over  and  around  the  oppositie  end 
in  the  same  direction.  This  is  an  excellent  knot,  and  when  complete 
is  less  likely  to  Rlip  than  any  other. 

The  Surfffim'tt  Knot. — Curry  one  end  of  the  thread  twice  around 
the  other  end.  tighten  the  loop,  and  carry  the  same  end  once  over 
aud  around  the  other,  as  in  the  reef  knot.  This  method  has  the  ad- 
vantage of  preventing  slipping  or  relaxation  of  the  first  loop  while 
the  second  is  being  made.  It  is  especially  useful  in  tying  animal 
sutures  or  ligatures,  in  which  it  is  always  beat  to  make  still  a  third 
loojt,  ou  account  of  the  probability  of  the  ends  slipping  and  the  knot 
becoming  untied. 

The  Ordinary  or  0-ranny's  Knot. — The  first  loop  is  made  as  in  the 
reef  knot  by  carrying  one  end  of  the  thread  over  aud  around  the 
other.  The  second  loop  is  made  by  carrying  the  same  end  of  the 
thread  over  and  arouud  the  other  end  in  the  opposite  direction  from 
the  first  loop.  This  knot  is  more  apt  to  slip  than  either  the  reef 
or  the  surgeon's  knot 

Met-aJik  sttliirfs  are  secured  by  twisting  the  euds  or  by  clamping 
them  with  perforated  i^hot. 


CHAPTER    XL 

BANDAGING. 

Bandngfs  are  strips  of  cloth  which  are  wouml  about  varioxis  parts 
of  tln!  Ixidy  for  the  jmrpose  of  hoKliiig  dressings  in  place,  produciug 
compression,  or  maiotainiug  imiiiabil il j.  Thp  materials  tised  for 
bandages  include  cottoa  cloth,  cheesecloth,  gaiize,  tlauuel,  and  rubber, 
and  these  (except  the  rabt>ep)  iiiiiy  he  imjiregnated  with  plaster  of 
Paris,  starch,  or  silicate  of  wodiuui,  In  order  to  givH  rigidity  to  the 
bandage  wheu  it  is  desired  to  use  it  as  a  splint.  Uandages  lary  in 
length  from  one  yard  to  ten  or  twelve  yards,  and  iu  width  from  one 
to  fonr  inehes-     In  uinking  a  bandftge  it  1$  important  that  th$  edge^ 
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shonid  be  free  from  selvages,  nivelliugH,  and  scants.  Before  applying 
thu  baud:tge  itBhonId  be  made  into  a  ti^ht  roll,  either  by  a  machine 
or  by  the  bands.  To  make  a  roll  by  baud,  fold  one  end  of  the  Btrip 
several  times  to  make  a  small  cylinder.  OnisptLis  by  the  extremities 
with  the  thumb  and  middle  fiuger  of  the  leftr  band  -while  the  strip 
n.est  to  the  cylinder  is  gnisped  between  the  thumb  and  index -finger 
of  the  right  hand.  Now  by  alternate  pronation  and  supination  of 
the  right  hand  the  cylinder  is  revolved  and  the  roll  formed. 

liri.iM  FOR  Bandaging. — In  applying  a  bandage  to  an  extremity 
always  inclu^Ic  the  hand  or  foot  and  never  allow  the  proximal  portion 
122 
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of  the  bandage  aj'onml  an  e.^treniity  to  be  tighter  tliiui  tlio  peripheral 
poriion.  InupplyJugn.  bandage  the  operator  takes  the  roll  in  Iiib  right 
biintl  niid  applies  the  external  surfaee  of  tLe  free  extremttj'  lo  the  part, 
paaging  it  aronnd  two  or  three  titm  s 
in  order  to  fix  it,  and  then  proceeds. 
It  should  be  applied  Miioothly, 
firody,  but  not  Irm  lightly,  avoid- 
tag  as  for  as  pos:f>Jble  wrinklen  iuid 
cx«afi«s,  .aD<i  etw^h  succeeding  tant 
filionld  oovei'  from  oue-half  to  two- 
thirds  of  the  preceding  turn.  When 
applied  t«  parts  which  are  eyiio- 
dri<'al  or  unifuriii  in  diameter,  the 
fircniar  ui^thuU  may  l>e  used,  as  in 
the  chest  or  arm.  Id  applytog  the 
bandage  to  parts  having  a  conieni 
&hap«,  Qexures  or  [trojeetiug  p<'iiiitM. 
or  al  the  junction  of  the  estreinities 
with  the  body,  as  in  the  arm.  leg, 
ankle,  knee,  .shoulder,  and  liip,  the  Jiguvenif-S  or  Hjnca  bandage  is  beet, 
although  in  conical  limba  the  niiim}  rfrrrs'M  bandage  is  sotuetimes 
used,  bat  is  not  bo  apt  to  i-emain  in  place  as  the  figui-e-of-S. 


\s* 


\5 


/f 


Fin.  TiX— Fbnnlns  ■  rulter  buidage  tiy  Ibe 

llUllll. 
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Piu,  M.— UbklQg  ttio  >i>tfn1  revnne. 


Vabibtiib  of  B.lNDA<:U.— Besides  the  rnU  bnntlaffe  consisting 
of  a  single  strip  of  clotb,  there  are  various,  forms,  8acb  hs  the  mHfffr 
T  luttuUiffr,  which  oinaijsis  of  !i  horizontal  band  to  which  is  attached, 
alxMit  it<H  middle,  another  liandage  which  tsliuuld  l»e  at  least  sis  or 
vight  inches  in  width.    Thiu  i^  iisc-«l  to  retatu  dressings  or  icstrumcuts 
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in  tlie  region  of  Uie  perineum.  The?  ilouh!*"  T-bandage  L;is  two  ver- 
tical stripi?  instead  of  ouc  attatlitid  to  the  ln>rizonlal  stnp.  Tlie 
fuiir-iiiilrd  baiidafft'  is  luaile  by  splitting  both  ends  of  a  wide  bandage, 


^ 


Flo.  ftS.— T-baudigo. 


no.  M,— Double  T-tiuidage. 


and  is  nsed  in  treating  injnriefi  of  the  lower  jsiw,  the  hroad  part  of 
the  buudage  being  applied  to  tlie  cbin  wLile  two  of  tlie  tails  are  car- 
ried to  tlie  vertex  of  the  head  and  secured  by  knotting  or  piuaing, 
the  other  two  being  carriiMl  to  the  back  of  the  neok  and  secured  in 

like  uiauuer.  The  nutntj-taiicd 
bftndagc  consisla  of  a  bread 
piece  of  clotli,  from  twelve  to 
twenty- four  inches  in  width, 
each  end  of  which  ia  torn 
into  oa  many  tails  oa  may 
be  desired.  This  bandage  is 
oft«n  used,  to  retain  dressings 
on  the  abdonieii  after  la[ffl- 
rotoDiy.  It  is  applied  by 
placing  Ihe  l>ody  of  the  tmnd- 
age  under  the  patient's  back 
while  the  tails  are  brought 
around  in  front  and  lapped 
over  ouc  another,  making  firm 
and  t-ijuable  pressure.  Rami- 
kerchief  bandages  consist  of 
square  or  oblong  pieces  of 
cloth  armuged  in  various 
Bhap4^  according  to  the  part 
They  are  convenient  for  appUca- 


.'■^ 


■..Hi 


I 


FM,  B7,— EecuriTDt  tModage  o(  ^c  hntd. 


to  which  they  are  to  be  applied. 

tion  to  the  lower  jaw,  the  shoulder,  and  the  hip- 

iiPh*;iAl,   Mi;THOrw  of   BANDAGiNf;.  —  lircurrent  Bandage  of  the 
Head. — Place  the  end  of  an  inch  and  a  half  or  two  inch  bandage  on 
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fforvhertd  or  the  occiput  and  make  two  circular  turne  jiround  the 

«1  just  above  the  curs.  TLtii  t-aiTy  tLe  bandage  along  the  vei'tcx 
fmni  the  forehesid  U)  tbeot'ciput  and  from  the  oeci[HJt  l(v  tlioforehesul, 
an  assistant  holding  the  ends,  each  tarn  overlapping  the  preceding 
ODfr-half  or  two-tliirdB  until  the  entire  scalp,  or  so  much  uf  it  as  may 
be  dosiretl,  U  covt'n-d.  The  eud^  of  the  ttim  oii  the  forehead  and 
(Kx-ipnt  are  theu  secured  by  two  or  three  more  eirenlar  turns  around 
tht>  head. 

Bornch'a  Effc  Bantbige. — Take  a  biindage  two  and  a  half  or  three 
incheft  In  width  anil  long  enough  ti>  go  two  or  three  times  around  the 
head.  Pa&s.  it  around  the  head  horizontally  from  the  occiput  acroas 
the  eyes.  \VTiea  it  is  desired  to  leave  one  eye  uncovered  attach  a 
riarniw  liandagt^  to  the  posterior  pjirt  of  the  horizontal  bandage,  carrj' 
it  orer  the  top  of  the  head,  pass  it  beneath  the  horizontal  portion,  and 
fold  it  iiack  so  as  t«  nncovei-  the  eye. 

lArbrrirh' 1  Etjp  ii«ff(%;c.— Take  a  strip  of  flannel  froju  sis  to  ten 
inches  hi  length,  two  and  one-Ualf  inches  in  width,  and  sew  two  tai>es 
to  each  extremity.     This  may  he  applied  obliquely  over  one  eye,  or 
ttaosversely  so  as  to  cover  both  eyes  and 
hold  the  <IresB>iugs  in  phic«,  the  tapes 
being  carried  arunnd  the  head  and  tied 
posteriorly  or  in  front, 

Fi^trc-  (ff-S  Bandoffc  for  thv  Lmevr  Jaw 
(Bartwi's  Bandage). — Take  a  bandage 
two  inches  wide  and  6ve  yards  long, 
the  extremity  just  Iwlow  the  ex- 
ternal occipitiU  protuberance.  Carry 
the  Itajula^  over  the  right  parietal 
bone,  obliquely  across  the  vertex,  down 
the  left  sidt'  of  the  face,  beneath  the 
chin,  tip  Ihe  right  side  of  the  fuce^ 
obliquely  acroiSB  the  vertex,  over  the 
left  parietal  Ixme  to  the  starling  jioint; 
tlien<'e  around  the  right  side  and  along 
the  lower  jaw,  nTMSs  the  front  of  the  chin,  around  the  IcH  side  of 
the  jaw  to  the  l)iick  of  the  neck,  tbence  acrots  the  right  parietal 
hone  as.  in  Ihe  beginning,  repenting  these  figure-of-S  turns  as  often  as 
ue«ssary. 

Figvrf-ofS  or  Spiat  BttiuUifff  of  the  NAmmWitt. — Place  the  end  of  a 

two  and  one-half  inch  bandage  on  the  upper  part  of  tlie  arm  and  fix 

it  by  two  or  three  turns  aruuud  the  arm  ;  thence  carry  the  biindage 

iicn«B  the  front  (or  hiurk  of  Ihe  chest,  dejjeiidiug  on  the  direction  uf 

'Btortingjto  the  opixwilc  axilla,  across  the  back  to  the  point  ofBtartiug 


Fia.  i&— Bajtonl  tandage. 
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Upon  thfi  arm;  tli«ii  around  the  arm,  across  the  chest,  ilirougb  llie 
opposite  axilla,  and  soon,  each  turn  overlappitigthc  jirt-ceding  one  hy 
two-thinls  und  ascending  fi'oui  the  arm  al&ng  the  shoaldcr  to  tlic  inyltr 
The  di-itetuhnff  spkti  may  be  applied  by  beginuing  iu  the  s^iiirid 
axilla,  carrying  the  bumlage  across  the  front  of  tbe  clipHt,  across  thei 
opposite  slioiilder,  beneath  the  axilla,  around  the  shoulder,  across  the 


iiiiit— JO. 


>^ 


>i. 


K. 


• 


Fia.  n.— SplCB  bBndace. 


FlO.  HL— npir»4l-S  Lb  nalife  ol  the  «Ibow. 


back  to  the  point  of  bt^iuniug ;  tlicDce  across  tlie  front  of  the  ebest 
and  around  tlie  shoulder  at  a  lower  point,  each  turn  overlapping  the 
preceding  one.  but  in  a  direction  ilowinrard  along  the  arm.  If  desired 
one  of  the  loops  of  the  flgxir*-of-8  may  be  made  around  \he  neck 
instead  of  through  the  opposite  axilla.  The  figiire-of  8  is  sometimes 
applied  around  both  shoulders,  crossing  on  the  biick  or  in  front, 

Fif/urr-o/-S  Jiatutafff!  of  thr  EUiow. — Place  the  end  of  a  two  and 
one-lijilf  isK-h  l?nmlage  on  tbt  elbow,  secure  it  by  two  or  three  IUtjis, 
then  carry  it  aj-oumt  the  arm  a  little  abort-  the  joint,  making  a  cir- 
cular torn,  then  obli<juely  across  the  front  of  the  joint  to  the  upper 
part  of  the  forp»rni,  arnnnd  which  a  circular  turn  is  made.  It  is 
again  carrit-d  across  the  fi'oul  of  the  joint  t^j  the  arm  and  around  it  at 
asligbtly  lower  poiut  than  the  pri'eediug  tnrn,  and  so  on,  deeceiiding 
tho  aruL  and  uscending  the  forearm  uutil  the  joiut  is  covered. 
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Fi^Hre^f-8  Bamhtge  for  the  Foivarm  or  hetf. — Secure  the  blindage 
bj*  turo  or  thrpe  turns  (ironnd  tlie  arm  at  the  elbow,  or  the  leg  jiist 
below  the  knee,  Curry  the  biimlage  obliiiuely  downward  to  a  point 
nboiit  the  middle  of  the  k-g',  around  whiclt  a  ciroular  tarn  ia  made ; 
tbeace  tipward  obliiiuely  urouiid  the  le^  to  tJie  begiimiDg,  ar4>und 

whirh   u    circnlnr    turn    is 

made  at  a  slightly  lower 

point  than  the  first  turn ; 

thence  again  downward  ob- 

liqtiely  acn)ss  the  h%  and 

aroaad  the  same  at  a  low^r 

point  than  the  preceding 

turn,  and  so  on.  both  loops 

of  the  figure-of  8  descend- 
ing until  the  leg  is  entirely 

covered. 

Figure-of-8  Bandage   of 

thf^  Thumb.^¥iTL  the  end  of 

an  ineb  and  a  half  band- 
age by  two  circular  torns 
aronnd  the  wrist.  Then  curry  it  obliquely 
over  tlie  dorsal  surface  of  the  thumb  to  its 
distal  extremity,  around  which  a  circular 
turn  is  made.  The  bandage  is  then  carried 
apward  over  the  back  of  the  thumb  to  the 
wristr  aroond  which  a  cirotilnr  tarn  is  made. 
Tbese  turns  are  rejieated,  gnulually  ascend- 
ing from  the  point  of  the  (huuib  and  de- 
scending or  remaining  stationary  around  the 
wrist. 

Spiral  Reverse  Baniiagc  of  the  Forearm. — 
Secure  the  banda{;;e  by  two  or  three  turns 
about  the  wrist  and  cover  in  the  band  by 
figiii*"of-8  turns  around  the  wrist  and  hand. 
Tbe  bandage  is  then  cairied  up  the  forearm 
"hg  leeuM  of  spiral  I'eversed  turns,  the  re- 
Tonu  being  ma<le  aa  foUuwii :  The  roller 
end  of  the  bandage  is  carried  up  somewhat 
ubiiiinely  to  the  axis  of  the  limb,  leaving  a 
]H>nuin  of  free  bandage  from  foar  to  six 
inches  in  length.  The  thumb  or  finger  of 
the  left,  hand  ik  placed  upon  the  lower  half  of  the  last  turn,  holdiug  it 
in  place  while  the  free  end  is  reversed  or  folded  back  on  itself  and 


FiG.  Kl. — Spiral  [VT«n«  uf  Uw 
upTct  eitirnilly  api>lin1. 
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carried  amiiml  the  limb  to  he  again  rfivereed as liefore,  Tlie  reversed 
poiiitd  shoiilil  Ik?'  in  line,  in  order  Id  ^Ivv  tlif^  Imnila^  a  neat  a[i- 
pearaiice. 

i<piriil  Itnwliigp  vf  the  Fingt'r.—^ccMTM  tlio  t'mi  iif  a  bnado^,  one  lo 
one  iiEid  :i  Imlf  iiitlii's  iu  wiiilli,  iiruiinil  tlio  wrist.  Carry  I  lie  tiimdage 
obliquely  jhtoss  tlie  back  nf  the  hand  to  the  base  of  the  finger  hi  bo 
covprcd,  tlieuoe  to  its  tii>  by  oblittue  or  Bpiral  turns.  Hiti-  n  cir- 
cular turn  is  mjide  ami  )li«  fiiiKcr  iseuvereil  by  ascending  spiral  tunw 
until  1  lie  1  iiwr^  is  rea^liwl  ami  tlie  bumlagp  carrind  obliquely  acru*»  the 
back  of  I  he  hand  and  aroaud  thewrist,  where  it  is  secured  by  pinning 
or  by  eplittiug  tliu  find  and  tying.  All  the  tinkers  may  lio  wpurat^ly 
baudagcil  at  tlic  Siimc  time'  in  tliis  manner. 

IWjwirM'a  fUinilage.^^l'X'Ai'G  the  hand  nf  tbe  jiRecled  side  upon  the 
opposite  shoulder,  with  a  layer  of  cotton  betwet;ii  the  extremity  and 

the  chest.  Take  a  bandage 
three  in^hc^  wide  and  ten 
or  twelve  yards  long.  Pla*e 
tbe  end  iu  the  axilla  of  the 
sound  side.  Carry  the  band- 
age ov*rr  the  shoiilder  of  the 
affected,  side  near  its  outer 
part ;  then  downward  along^ 
the  onter  and  posterior  sur- 
faee  of  tbe  arm  behind  the 
elbow  and  obliquely  uvrit»,4 
the  fmnt  of  the  chest  to  the 
point  of  bc^nning.  These 
turns  should  be  repeated, 
in  order  to  fis  the  bandage. 
The  bandage  is  then  carrieil 
rri>ni  the  pointof  beginning 
in  tbe  souud  axilla  trauft- 
versely  iiruund  the  thorax, 
over  the  elbow,  across  the 
fmnt  of  the  chest  t«  the  point  of  beginning  ;  thence  over  the  ahoukler 
a  little  nearer  Ihe  neck,  down  the  outer  aiid  posterior  surface  of  the 
arm  behind  the  elbow,  through  the  axilla,  and  wi  on  alternately  uulil 
the  arm  and  forearm  are  firmly  bound  to  the  chesi,  the  turns  over 
tbe  stioulder  ascending  towanla  the  neck  and  Ihoae  behind  the  Arm 
and  elbow  advaDciug  lowanla  the  front  until  the  elbitw  is  reached,  the 
iransvertie  tarns  asceuding  from  tbe  point  of  the  elbow  upward  t*.  the 
shoulder.  The  bandage  Kliould  be  securely  fastened  by  pius  or  strips 
of  adhesive  plaster  to  prevent  slipping. 


Fiu.oa.— Velpcaa'B  bajwlaKG. 
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Fismrr-o/'S  or  tSpira  Bandivjf  af  tin-  I[ij>  ur  Groin. — Pla4«  the  end 

oC  m  fonr-inch  bandage  in  the  groin  of  ibe  affei-tec!  side,  carrj'  the 

bunlnge  dovrn  tlie  iuaer  side  of  tLc  thigh  »t  a  low  point,  bebiiid  the 

tbigh.  upward  alou^  the  oater  side,  obliquely  across  the  front  of 

the  tbigb  and  lower  part 

of  the  abdomen  just  below  / 

the  crest  of  the  opposite 

ilium,  AToond  the  back  to 

the  opposite  side,  tu  tbv 

point  of  beginning.   Tlifse 

tarns  ore   repfat*d.  eai'li 

one  overlapping  the  pre- 

cMliog    in    an    x^ceodiag 

direction.     In  some  cases 

it  is  advisable  Ut  allernat*- 

the  figare-ofV  ttinia  with 

circuhir  turns  around  th« 

■btioiuen. 

The  Dwible  Fiffure-<i/-Ji 

•r  ihiublr  Sjitra  vfihr  Hipr 

or     GroiM.  —  Set-ure    the 

bandage  by  a  couple  of 

turns    ikroiiud    the    al)do< 

nen  joHt  above  the  iliac 

CJftO.     Then  carry  it,  for  example,  from  the  right  side  obliquely 

Mcmwi  the  lower  part  of  the  abdomen  to  the  outer  surface  of  tbe  left 

thigh,  nronnd  it  and  npward  and  nutward  through  the  groin,  aronod 
the  Wck  of  the  pelvia  to  the  right  side,  to  a  point 
just  below  the  crest  of  tli«  ilium,  thence  obliquely 
over  the  right  groin,  down  the  inner  side  of  the 
thigh  and  arouitd  Ibe  outer  side  to  the  front  and 
obliquely  across  the  lower  part  of  the  abrJomen  to 
the  opr>osite  side,  these  turns  beiug  alternately  re- 
[>eBt«d  as  long  aii  necesairy. 

yiffitri-of-S  Jinntlage  of  thr  FoiA. — Secure  the  end 
of  a  two  inch  or  two  and  one-half  inch  baudage  by 
a  couple  of  tnrji*  just  above  the  ankle  ;  carry  the 
iKindiige  obliquely  over  the  dorsum  of  the  foot  to 
the  metiitiirsophatangeal  articulation,  making  a  cir- 
cular turn  here.     Carry  the  bandage  upward  over 

th*  MetatarBtis  obliquely  across  the  iilStep.  aroUnd  the  point  of  the 

heel  and  obliquely  across  the  opposite  side  of  the  fo<)t,  erossiug  the 

Aret  turn  in  (Jie  median  liu«of  the  foot ;  thence  arouud  the  foot,  a 

B 


Fid.  41. — Spin*  IwnilMti!  "'  frniln  wltb  ■Itenutte  cIrvuUr 
lunu  &roiiiid  Ihe  atdonivii. 


aMot  fcnt. 
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litlle  nearer  to  the  itnkle,  and  around  the  lieel  a  little  nearer  to  the 
ankle,  until  the  foot  i*  covered,  each  loop  u/  the  figure-of-S  aseetiding. 
Bant>aoino  uf  Stumps.— The  recurrent  baodage  ia  generally 
preferred.  Take  &  bandage  from  two  to  three  inchea  wide  and  sii  or 
eight  yards  long ;  plaeo  the  extremity  on  the  anterior  or  posterior 
surface  of  the  linih,  four  or  five  inches  above  the  end  of  the  stump  ? 
carry  the  Itiuulagc  over  the  end  of  the  stump,  then  upward  to  a  point 
opposite  the  beginning ;  then  back  and  forth  in  the  eaoie  way  until 
the  end  of  the  Ktuuip  is  covered.     The  ends  of  the  turns  whicb  have , 


^' 
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Fin.  H.— Reeumnt  buida^p  nf  the  tturop. 

been  held  by  aa  assistant  are  now  secured  by  circular  turns  of  tlie 
bandage.  The  batidagc  may  be  continued  to  a  higher  point  on  the 
limb  by  eirenlsir,  spiral,  or  spiral  reversed  turns.  If  near  the  body, 
the  bandage  should  be  carried  around  the  ch(<storthi-];>e1visin  figure- 
O'f-S  form.  Whenever  necessary  the  bandage  slionld  be  secnrtd  in 
place  by  means  of  stripB  of  adhesive  plaster  attached  to  the  bandage 
and  to  the  skin  above  it. 

Uaed  BA>"DAriii4.^In  order  to  make  them  hard  and  capable  of 
acting  a»  splints,  bandages  are  impregnated  with  various  substauo^ 
as  plaster  of  Paris,  Btiirch,  silieite  of  sodium,  glue,  dextrin,  etc. 
Plaster-of- Paris  bandages  are  prepared  as  follows.:  Cbeose-cloth  or 
crinoline  is  made  into  baudagee  from  two  to  four  inches  in  width  and 
about  five  yards  in  length.  These  are  laid  npon  a  table  »nd  plaster 
of  Paris  ((^ulphato  cjf  calcium)  is  dustt-d  freely  over  them  and  rubbed 
into  the  luesbes  with  a  Hpntula.  The  Imndage  is  then  rolled  lottsely, 
and  is  ready  for  use.  The  limb  or  part  to  which  the  pliister  bandage 
is  to  be  api»lied  is  prepared  by  padding  all  bony  prchlulieraufea  with 
cotton  and  encasing  the  piirt  in  a  fl;innel  bandage  ;  or  Uie  part  may 
be  encased  in  ab84>rl)oiit  cotton,  unless  a  very  snug  fit  is  de-sired.  The 
plusler  blindage  is  soaked  in  warm  water  until  air-bubbles  eeaae  to 
escape.  It  is  then  removed,  the  excess  of  water  squeezed  out,  and 
the  bandage  placed,  snugly' and  ils  evenly  an  pureible,  each  turn 
overlapping  the  preccdiug  oue  about  one-half  nntil  frtmi  three  to  six 
liiyera  of  bandage  have  been  applied.  It  is  not  neecss-iry  to  use 
many  lnyei»  of  iKiudage  provided  cream  of  plagter  is  well  rubbed  into 
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tbe  surface  of  the  bandage  »fter  it  has  been  put  od.  Aft«r  applying 
the  bai)dag«  the  surfju-e  is  remlereil  smooth  by  wetting  and  rubbing 
«lr>' plaster  into  the  siirfivce.  Th«  liuib  hIiduIU  be  held  steady  until 
Ibr  plaster  aete,  which  taker's  from  ten  to  fifteen  minutes  if  the  plaster 
ts  of  gotMt  t|ii:ilJty.  The  plai*t*r  bandage  should  always  be  freshly 
prepared  aad  kept  in  air-tight  jars  or  cans  in  a  dry  place.  If  the 
plaster  dcterioratee.  as  it  may  by  absorbing  uinistare,  baking  it  iu  a 
hot  oren  for  half  au  hour  ^ill  drive  away  the  moisture  and  render  it 
again  suitable  for  use. 

When,  in  applying  a  plaster  cast,  it  Is  known  that  a  feuestram 
vflt  have  to  l>e  mode,  as  in  componud  fractures,  it  is  sometimes 
advimble  t«  strengthen  the  liast  by  incorporating  strips  of  zinc  or 
of  wood. 

Removal  of  /Ac  Plaster  Bandafff  or  iiigt. — Thw  may  be  effected  by 
iMhViDg  a  stout  cord  long  enongti  to  project  at  both  ends,  wrapped 
in  paraffin  piiper.  l>etw«en  tbe  cotton  and  the  plaster.  After  the 
ptester  has  set,  a  strong  piece  of  wire  can  be  drawn  beneath  the 
plaster  by  means  of  the  cord,  making  a  Gigli  saw,  and  the  plaster 
sawed  open.  The  cast  may  be  removed  by  means  of  the  Darrach 
plaster- cutter,  'which  is  probably  tbe  best  instrument  of  that  kind  iu 
nae;  or  it  may  bo  divided  by  mt^ngof  &  strong  sharp  knife,  or  by 
rarioas  knives,  ssiws,  and  shears  which  have  been  devised  for  the 
pnrpoBR.  It  is  convenient,  when  the  plaster  has  bicen  applied  to  an 
rxtramity,  to  split  it  on  opposite  sides  so  that  it  can  be  removed  in 
two  nections.  Afterwards  the  two  seotious  can  t>e  replaced  aud 
•eeured  by  a  bauduge  or  adhesive  pliister  and  one  or  both  may  be 
retnoveft  at  pleasure  for  purposes  of  dressing  or  inspection. 

Thr  tVarrh  h<inilapi\ — This  ifi  prepare<l  by  mixing  starch  with  cold 
water  and  l>oiling  it  until  a  clciir  inucilaginouK  liquid  is  obtaiued. 
Tlie  pBrt  to  which  the  dressing  is  to  be  applied  is  prepared  as  in  the 
ease  of  tbe  plaster-oM'arls  l)aud:^^e,  using  a  band:ige  of  cheese-cloth 
or  crinoline  outside  of  the  cotton  or  flannel  bandage.  The  starch  ia 
mblied  into  the  meshes  of  the  bandage,  another  bandage  is  added, 
into  which  tho  starch  is  nibbed,  and  so  ou^  until  the  necessary  number 
of  layers  have  been  put  on.  The  starch  bandage  requires  a  day  or 
two  lo  become  Ihoronghly  dry. 

aaicai'-uf  i^iium  linnihiffi'.^T'im  is  made  in  the  same  manner 
as  tbe  starch  bandage  esuept  that  the  outside  bandage  of  cheese-cloth 
or  orinuline  is  coven^il  over  with  a  solution  of  silicate  of  sodium  or 
potassium  by  means  of  a  brush,  other  layers  being  applied  succes- 
ftively  and  brushed  over  in  tbe  same  manner.  This  also  retiuires 
about  Iwenty-four  hours  for  drying.  This  bandage  may  be  removed 
by  aooking  in  warm  water  and  cutting  with  shears  or  saw. 


CHAPTER    XII. 


THE  ROENTGEN  RAY. 


Ar-THornn  for  years  Honiething  Lad  been  known  of  llie  wonderful 
properties  of  Lhe  catbtxle  or  negative  rays  resulting  from  the  passage 
of  an  interrupted  current  of  higli  potential  tlirough  a  glass  or 
Oookea  tube  reduced  t^  an  jiJinost  perfect  vacuum,  it  reniuiuc^  for 
Roent^n,  of  Wiirahuri;,  in  1895,  to  deiuooatratt  their  great  value  in 
reTeallug  tlse  coDt«iitfi  of  Ixjdies  opaque  to  all  other  forms  of  light. 

The  exact  ualureof  Oie  Koeiitgeu  rays  ia  unknown.  Tliey  ar« 
invisible,  cannot  l>e  deflected,  reflected,  or  refracted,  do  not  pnjduce 
heat,  and  are  uninfluenced  by  iiiagnetism.  They  causti  flnoresceure 
■when  passed  through  tungatjile of  csUciam,  platino-cyauideof  burinni. 
and  plat ino- cyanide  of  potassium.  They  i>enetrate  all  known  sub- 
stances to  a  greater  or  less  degree,  and,  if  allowed  to  fall  upon  a 
photographic  plate  after  penetrating  a  body,  a  photograph  of  the 
efaadows  caused  hy  the  partial  iut^rruptioa  of  the  paaiwge  of  the 
raya  (a  Rki^rami  is  made;  that  part — as  bone — which  is  densest 
or  which  interferes  most  with  the  passage  of  the  ray&  causing  the 
darkest  shadow,  that  part  whicb  is  less  dense — as  inus(!le'"Causing  a 
liffhler  shadow,  and  that  part  which  is  least  dense — hb  fat  and  skiu  - 
causing  the  fnhitt-Kt  shiidow.  A  suhstauce  more  nearly  impenetrable 
than  bone,  such  as  the  metals,  lead,  iron,  etc.,  would  cause  a  darker 
shadow  than  bone. 

Tub  AppabatiTs. — The  apparatiia  consists  of  a  Crookes  tube,  &u 
electric  ma^lurie,  a  photographic  plate,  and  a  flnoroscope. 

The  Ci'ui>ke8  tube,  of  various  shapes  haa  sealed  into  it  two  plati- 
Dtiin  points  to  which  the  negative  and  positive  wires  can  be  uttuched. 
The  tube  has  lieen  reduced  to  an  almatf  iwrfect  vacuum,  containing 
only  about  one-iullltonth  pact  of  an  atmosphere.  A  tube  of  high 
vacuoin,  called  a  hard  tube,  bus  greater  penetrating  power  than  a 
lube  of  low  viwL'uum,  or  the  suft  tube,  but  the  latter  gives  greater  dif- 
feretitiation  iM-Iween  the  less  opaque  stiructures. 

The  cvttrent  may  be  obtained  fiy>m  a  static  macbine  or  from  a 
Ruhoikorffeoil.  In  the  stut  io  nisicliiiie  the  current  is  cjirried  directly 
to  the  tube.  When  the  Ruhmkorff  coil  is  used  the  primary  current 
ia  obtained  Iram  Bome  other  source,  »uch  as  storage  batteries,  dynamoSt 
at  celts.    The  primary  current  pOHfiiiig  through  the  Rnhmkorff  coll 
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CkUscs,  by  induction,  a  secondary  current  tbi'oug:li  tbe  citil  and  this  is 
conveyed  to  the  tube.  la  either  case  an  iiiffrntpUr  for  making  and 
btvnking  the  purreiit  is  iHMjuired.  For  doing  goiKl  work  the  ciirreut 
mna.  be  of  high  amperage  and  capable  of  giving-  a  fat  spark  at  least 
ei^ht  inches  in  length. 

The  phut'>i?raphic  platfi  may  consist  of  any  ordinary  plate  or  of 
UiWW  specially  prepared  for  Roentgen  my  work.  The  plates  ai-e 
properly  protected  from  Kunliglit  by  enclosing  in  dark-colored  paper. 
ITpou  this  plate  a  negative  picture  is  talten  of  tlie  sfiadotm  cansed  by 
the  Uoent^Q  raya;  hence  the  picture  is  ciUled  a  skiiKjmm. 

Tkf  FliMfottPope. — The  fluoroscope  conaists  of  a  jtyraniidul  box 
made  of  opa^jue  card-board,  the  apex  being  open,  vhile  the  base  is 
covered  with  a  fluorescent  salt^ — tiingstate  of  calcium  or  platioo- 
cj'Uii'ie  of  barium  or  of  potassiuiu. 

Use  of  the  Appabatu^?,— Tbe  room  containing  the  apparatus 
BiQftt  be  darkened  and  the  tube  fixed  to  a  stand  with  a  movable  arm, 
vhich  permits  its  adjustment  to  various  positions.  The  two  wires 
(anode  and  cathode)  are  attacbeil  to  the  tube  and  the  electric  current 
in  tiirrie<l  ou.  Wh*ii  in  jt-jod  workiitg  order,  the  light  in  tlio  tube  in  of 
an  apple-green  color,  while  the  platinum  anode  is  red  hot.  For  i>arta 
not  too  thick,  its  tbe  baud  or  up£«r  estremtty.  or  in  any  ciise  for  a 
preliuiinary  cxaiiiiiialinn.  (he  tinoroscope  may  be  used.  Tbe  hand, 
f»>r  example,  is  held  against  the  biiso  of  tbe  fluoroscope,  while  the 
open  end  of  the  instrument  i»  applied  to  the  observer's  eyes.  The 
baud,  with  the  instrument,  is  then  brought  to  within  from  six  to  ten 
or  twelve  inches  of  the  tnlie.  Tbe  bones  can  be  seen  and  foreign 
bodied,  especially  metallic  ones,  can  readily  be  detected.  To  take  a 
skiagram,  tbe  [ihotographio  plate  enclosed  iu  its  paper  euveloj)e  is 
phioeil  beneath  the  (jart  with  its  sensitive  side  up.  Some  light  co\-er- 
tot;,  as  a  piece  of  cutton  cloth,  should  always  be  placed  over  the  part. 
Ckn-  8hi>n]d  be  taken  to  remove  fi-om  the  clutbing  all  objects  which 
nay  give  misletiding  shadows,  as  buttons,  pins,  coins,  etc.  The  lube 
la  ihen  brought  into  a.  j)erpendicular  position  within  from  twelve  to 
fifteen  inches  of  the  part  to  be  esamiuetl.  As  the  rays  come  from 
Ilia  anode,  this  should  be  placed  diretlly  over  tbe  plate  and  part  to 
l>e  esamined,  in  order  to  prevent  <iistoTtion  and  a  misleading  ekia- 
irmm.  The  length  of  exposure  required  depends  ou  the  eflicieiiey  of 
the  appnmlus  and  tbe  thickupHS  of  tbe  part  examined,  aud  varies 
from  two  minut^^  or  less  to  hiilf  an  hour  or  more. 

lA^ittioH  of  For^'iffn  /irtrfica,— In  locating;  foreign  bocties — bnllete,  for 
example — the  part  !>bttuld  Ixc  examined  M'ith  tbe  tlimroscope  from  at 
least  two  directions,  or  at  IciLiiit  two  skiagrams  from  different  points 
aboold  be  taken  iu  oi-der  to  show  by  triangnlation  the  distance  of  the 
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body  from  tlie  snrfaoe.  Bullets  or  fra^meiila  of  lead,  frou,  sUt-l.  lia, 
glaas,  Intone,  or  wood,  euilTedded  iti  tli£  tisf^nes  or  cuiituined  in  the 
viscera,  are  n'aJily  revealed.  lodnform  and  bismudi  ulsi  give  n 
good  skiitgTuin,  aud  aivities  or  viscera  injected  wiih  tli^se  subKt»iK^e« 
arc  well  shown.  lienal,  vesical,  and  prostali*'  ealruli.  and  even  gall- 
stones, bav«  come  oat  clearly  iu  Bkiagrauiti.      Oall-stuiies,  however, 


rio,  (17, — Rlllagranir  of  nlwdlu  In   knee. 


OD  aooQunt  of  their  slight  density  aud  the  thickness  of  the  Hver,  are 
difficult  to  skiagraph,  Frnctarea  aud  dislocations  offer  the  greatest 
field  for  the  lioent^ii  niy  in  determining  the  nature  of  the  injury 
iind  vhethtr  satisfactory  ix'ductiuti  ha^  bfvii  acaiiuplislied  ;  but  il  iH 
important  to  remember  that  the  skiugram  does  not  alwayfi  give  the 
true  shape  and  relation  of  the  parte. 

IHwtuetl  t\ntdilions.^yiany  fliseaaeil  conditions  ean  be  sliown,  as 
dead  Imne,  htime  abscess,  tioiiy  tumors,  osteosaicoma,  and  others.  The 
outlinta  of  the  visccni. — the  heart,  lungs,  liver— tan  be  showD,  and 
oft*u  difioasca  of  these  orgaiis>  if  acoompanied  by  marked  iucrcaae  or 
diuiiiiutioti  in  doiisily,  citn  bo  recognized. 

Thrraprulic  lijffri.—'^  far  not  much  is  known  of  the  therapeutic 
efTef-t  of  the  ICoeiitgen  ray.  but  that  it  is  a  powerful  ugeut  in  acting 
wa  the  tisi^uea  cnnnot:  tfc  doiibtwl.  Ciiri'S  Imvc  been  reported  of  eases 
of  Inpiii!,  rodeikt  iilrer,  epithelioma,  uareiuomtt,  and  Bareoiua. 

Itaugm  of  thf  Hofntfj'-n  Rat). — Exceesire  or  improper  exposure  to 
the  raya  cauM-s  dermatitis,  anil  workers  vith  the  apparatoa  have  lost 
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their  eyebrows,  eyelashes,  and  even  the  hair  of  the  hands.  Prolonged 
exposure  in  taking  a  skiagram  may  cause  a  bum  in  which  the  tissues 
are  destroyed,  slough,  and  leave  an  ulcer  which  requires  an  unusually 
long  time  to  heal.  A  burn  is  more  apt  to  follow  the  use  of  the  Bnhm- 
korffcoil  than  of  the  static  machine  To  prevent  this  the  tube  should 
not  be  placed  too  near  the  patient  and  the  part  exposed  should  always 
be  protected  by  a  light  covering — even  a  cotton  cloth  may  be  suffi- 
cient It  is  said  that  by  interposing  between  the  tube  and  the  part 
exposed  a  sheet  of  thin  aluminum  or  gold  leaf  spread  on  a  card  and 
connected  with  the  earth  by  a  grounding- wire,  injury  will  be  pre- 
vented by  conducting  away  the  currents  of  electricity  which  escape 
into  the  air  aronnd  the  tnbe. 


CHAPTER    XIII. 
BESIILTS  OF    INFLAMMATION, 


SUPPURATION. 

ffupparattoa  fi-efiiieiitl y  follows  or  <ioiiiplicales  inflannnstioii.  Ab" 
a  result  of  iiijnry-- bacterial,  mecbanicjil,  or  cliemical^tbe  leucocytes 
and  embryoDul  oells  are  deprived  of  life  aiid  coDverted  into  pus- 
corpuscles.  Certiio  of  the  cells  are  <Ii.swolvfHl  or  ppptonized,  timl, 
with  llie  serous  e:sadute,  furnish  the  liquor  puris  iri  wljich  tlte  pus- 
cells  tloat, 

Causiw  of  SirppUHATioN. — EjtpfriiDeiits  by  several  investiffatora, 
notably  Comieilraaii,  UskofE",  au<l  Grawilz,  prove  tJiat  pas  can  be  pro- 
dure<i  by  metiillic  mercury,  turpeutinCr  and  cnjioii  oil,  when  intro- 
duced ioto  the  tLsaue."*  under  perfect  aseptic  conditions,  in  small  gla/» 
capfitilcs  which  are  broken  aft«r  bealiug.  For  praclical  purposes, 
however,  the  surgeon  may  consider  suppuration  as  the  resnlt  of  the 
action  of  pathogenic  organisms,  though  it  is  probably  a  cbeiuieal 
prodact  (ptomaines)  whose  action  on  the  tissue- c«;l Is  produces  pita. 
Park  divides  these  organisms  into  two  chisses  ; 

1.  The  obligate  pyogenic  germs,  -which  produce  2>UB  under  ordi- 
nary conditions.  These  are :  The  staphyloeoeeus  pyogenes  (aureus, 
alhuB,  citrens.  etc),  the  streptocoixrus  pyogenes  and  strep Nk-occus 
erysiiielatis,  the  micrococcus  lanceolatuK,  raicrociiccus  tetni^onus,  the 
gotiococcQs,  baciUtis  coli  commtinis,  and  bacillus  pyocyaneu.^. 

2,  The  fanUtaiive,  which  produce  pus  under  special  cx>nditiou8. 
They  are:  The  baciUiis  typhi  abdominalis,  bacillus  proteua,  bacillus 
diphtherifc,  bacillus  tetani,  bacillus  of  malignant  ledeiaa,  IhiciIIus  tii- 
licrcuIosis,l)a*iIln3«f  anthrax,  l>iieillu3ofglauder8,biicilIuaof  leprosy, 
baeillns  of  pneumnniji,  liacillus  of  rhinoscleroma,  bacillns  of  liutiuiiiu 
plague,  and  the  tiacillusof  r.kuschbrand. 

Besides  bacteria,  certain  animal  orj^uisnis  low  in  the  scal«  of  life>, 
a&  the  amfflba  and  coccidia,  also  produce  suppuration. 

Suppuration  has  been  aptly  described  iis  a  battle  iu  which  the 
armies  ura  the  cells  of  the  tissues  on  the  one  side  and  the  invading 
bacteria  on  tlie  other.  Many  of  the  bacteria  are  destroyed  by  phago- 
cyfosis ;  and.  on  the  other  baud,  many  of  the  cells  are  destroyed  and 
form  pus-corpuscles,  while  others  are  di^olved.  by  the  peptonizing 
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aetion  of  the  ba«t*ria  or  tbe  ptomaines,  aud  with  tlie  serous  efFitsion 
A>riii  the  liquid  in  which  tlie  corpuscles  floiit,  f%iiii>iaxU  in  the  force 
which  a«ts  between  tlie  c^Ila  and  the  bacteria — either  to  ntlract  or 
repel — ^hp.nce  it  i*  culled  poniUtv  or  n^ja^jv.  Tbe  ptomaines  or 
tax; ins  of  the  biicteTia  seem  capahltt  of  producing  pus  without  the 
presence  of  the  micro-organisms,  as  is  seen  in  cases  of  supjiurating 
buboes. 

Mit'robwgain  entiaoc*  t*  the  syBtem  in  various  ways,  through  a 
leeioo  of  the  akin  or  luucoos  meiubrane  in  the  alimentary  or  re- 
spiratory tracts,  or  they  may 
eren  enter  through  the  un- 
broken tissaes  when  rubbed 
oa  the  anrface.  If  they  do 
not  locale  at  some  point  near 
iheavenne  of  entrance,  they 
may  be  taken  up  by  the  cir- 
cnlnlion  and  carried  to  dis- 
tant parts  of  the  iKMly  where 
conditions  rendered  favor- 
«bli^  by  injury,  disease-,  or 
pec-uliar  anatomical  con- 
stmctiou  invEl«i  their  loca- 
tion. The  predixponiitff  cauae 
is  anything  which  diniiu- 
ishes  tbe  vitality  of  the  tis- 
sues, either  constitutionally, 

ascertain  diseases,  —  lubeit'uloius,  i>ypbili5,  malaria, — nr  locslty,  such 
as  the  result  of  blows  or  slight  injuries 

Pus  19  an  opaque,  yellowish-wbito  or  greenish  while  fluid,  of  the 
consiKleney  of  milk  or  cream,  slightly  acid  in  the  recent  slate,  but 
later  slightly  alkaline  from  the  formation  of  ammonia.  It  i^  usually 
odorle^  has  a  specilic  gravity  of  about  1030,  and  on  staudiug  tsepa- 
rat^  ioio  pus  srrum  a.\\i\  puMforjuuwi^n.  I'ns-senim  contains  an  albu- 
minous su1>!iIaiiCQ  called  peptone,  and  the  same  proportion  of  salts 
aud  water  !is  the  blood.  Pus  corpuscles  consist  of  dead  and  dying 
lciic<»cyte6  and  proliferated  fixed  tissue  cells,  which  contain  many 
ooclei  in  the  process  of  friigmentation,  an  evidence  of  disint^ration. 

t~  AmUc  at'id  cloai^  up  tlie  corpuscles  and  makes  the  nuclei  plainer. 

Guistlc  pota^ih  dt&siolrosthe  pus-corpuscles.  Pus  i.s  sometimes  blue, 
from  the  bacillus  pyocyaneus  ;  red.  from  another  cbroniogenio  bacil- 
Itui ;  or  orange-colored,  from  the  pre*ieaee  of  hjtmatoidiii  crystals,— 
intlintting  an  unfavorable  prognosis.  It  may  he  otfensive  in  odor 
from  the  presence  of  the  bacillus  pyogenes  fiptidus  or  from  other 
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causes.  Ie.hoTO\t»  pus  ia  decomposed  pus  in  wliieh  the  corpuscle's  are 
brolcen  down,  iind  is  frequently  acid  iii  reaetioiu  "VVben  mixed  with 
blood  it  IH  trilled  aariiuus  piui. 

S^TiPTOMs  OF  Suppuration.  — During  acut*  inflammation  tlie 
formatioii  of  pus  is  indicated  by  the  infiammatory  symptoms  be- 
coming more  marked  ;  (he  local  pain,  redness,  swelling,  and  he;tt  are 
increased  and  thi-re  iis  often  a  sensation  of  tlrobbing,  iiud  cliili, 
fcrei",  and  Sweats  may  be  present.  If  near  the  sarfacc,  the  hardness 
and  resistance  give  way  and  fluctuation  may  be  detected.  Phleg- 
monous inflanimatiou— from  infection  with  streptococci — is  often  fol- 
lowed by  ii  diffused  suppuration  in  which  the  pus  invfwies  tlie  con- 
nective tissues  over  a  considerable  area.  It  may  involve  tlie  greater 
portion  of  a  limb  with  swelling,  oedema,  and  bogginess  of  the  affected 
parts,  and  fluctuation  may  not  lie  detecttnl  until  great  destruction 
of  tissue  has  taken  place.  Lymph angeitis  and  lymphadenitis  are 
frequent. 

Abscess. — An  abuvas  ia  a  (-ircumscribed  collection  of  pug,  due  to 
a  limited  inflammation.  The  cause  i»  the  invasion  by  the  pyogenic 
microbes  (staphylococci J  of  tissues  weakened  by  disease,  injury,  an- 
atomical construction,  or  other  conditions  favorable  to  the  growth  of 
the  organisms.  The  microlwa  provoke  a  multiplication  of  leucocytes 
and  conuective-tissne  cells,  which  accnmulat©  in  the  lymph  spaces 
and  surrounding  tissues,  producing  thickening  and  swelling  of  the 
parts^  Aa  a  result  of  the  interference  with  the  circulation  and  the 
pcptoniaiug  action  of  tin?  ptomaines  upon  tbe  cdJg,  liquefaction  takta 
place  at  the  point  where  the  inflammation  is  most  activer  and  tbos 
an  abscess  is  formed,  surrounded  by  hard,  thick  walls  lined  with 
granulation.^. 

Ooagvlatwx  neerwia  occun;  most  frequently  iu  the  iuternal  organs, 
though  it  may  occur  in  the  skin.  It  is  due  to  embolism  of  a  terminal 
artery  or  to  the  etfecis  of  micrococci,  which  produce  death  of  the  cells 
by  slow  degrees.  The  tissnea  are  ycillowish  or  whitish  in  appearance, 
ehanging  t^  a  caseous  lua^e,  which  may  liquefy  and  form  au  abscess 
or  become  abaorbed  op  c:klcified. 

(Jold  abnct'ia  Ig  chronic  in  character,  and  usually  has  a  tul>e]'Culous 
or  syphilitic  origin.  It  its  character Lz*id  by  ita  insidious  progress,  fre- 
quently originating  in  diseased  boue  and  gradually  dissecting  towards 
the  surface.  There  in  usually  no  redness  or  pain,  and  Quctualton  is 
difficult  to  detect  until  the  absL*ess  rt-acbes  the  surface.  The  pus  may 
be  due  to  a  mixed  infection,  bnt  the  tubercle  bacillusalone  is  capable 
of  i>roilncing  pus.  Thegi-auulatioiiftare  partly  organized  and  form  a 
llLeuibr!iui>ns  wall  around  the  abscess— the  '■  pyogenic  membraae." 

tSirvncle  or  boil  is  a  variety  of  abscess  In  the  integument.     It  ia 
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^Misitl  by  the  penetration  of  st-apLyliieocci  into  tli&  epidermis  along 
the  rocttaof  hairs  or  into  sebaceoiiH  glands,  and  their  development  at 
Uie  Ixjttom  or  the  hair-follicle,  cjiusing  inHanimatioij  and  coagulation 
necroBie  or  a  slight  locnl  ^Dgr«ue  with  the  formation  of  »  Hlough. 
IliiR  separates  from  the  sun-oundlng  tissue  by  tlie  liipiefying  or 
peptonizing  action  of  the  pns  organisms  and  forms  the  "'core"  of  the 
boil.  Externally  a  boil  appears  iK  a  .small  pnstnle  beneath  the  epi- 
(lernus;  the  deeper  tissues  soon  swell,  become  hard,  elevated,  red, 
uid  tender,  and  if  not  treated  in  time  the  apex  soflens.  pus  is  dis- 
cbarged  with  the  "core,"  leaving  a  crater-like  cavity  which  heals  by 
granulation. 

Cart»ifKlf  is  a  multiple  boil,  which  not  only  involvea  the  skin,  but 
extends  to  the  BUbciilAueous  tissues.  It  often  occurs  in  those  who^ 
ritality  is  weakened  by  such  diseases  as  diabetes,  and  is  most  fre- 
4|nently  sitnatcd  on  the  back  of  tlie  neck  or  on  the  posterior  surface 
of  the  trunk.  In  appearance  it  resembles  a  numlwr  of  boils  closely 
united,  with  from  one  to  half  a  dozen  points,  which  later  become 
openings.  It  varies  in  size  from  two  to  twelve  or  fourteen  inches  in 
diameter. 

JjociOizM  iihicenei  may  occuir  in  any  part  of  the  body.  Many  of 
Them  have  Bi>ecial  names,  as  retropharyngeal,  periiiephrir,  p^as, 
RTit)diaplirag^matic,  empyema  or  pleural  absce^iSf  liver  abscess,  and 
metastatic  nbdc^^ss. 

'Fi-faJmcnl. — The  cardinal  rule  in  the  treatment  of  abscess  is  to 
evacuate  pua,  then  provule  free  drainage,  and  promote  the  proceea 
of  healing.  Often  suppuration  may  be  prevented  by  making  free 
incisions  in  the  congested  area,  thus  relieving  bUxxl  sLisis  and  pre- 
venting death  of  the  tissues.  Bmia  should  be  treated  a»  e^rly  as  pos- 
aiWe  by  free  incision  and  antiseptic  dressings, — hot  foraentatioDS  of 
bichloride  solution.  CarbuitfU's  are  txeated  by  i-x^ismt  with  or  with- 
out skin-grafting,  or  int-mwu  with  curettage  of  the  gangrenous  tin- 
BueB.  AJtaectses  of  the  dirprr  tissues  or  of  liangerous  anatomical  re- 
gions sacb  as  t^e  neck  should  be  opt'uM  by  the  Uilton-Roser  uiethod 
(Gerster),  which  cjsnslsis  in  iucishig  the  skin  and  fascia  and  burrow- 
ing through  the  deeper  tl^ues  with  a  blunt  instrument,  as  a  grooved 
director  or  haemostatic  forceps.  For  irrigation  of  abscess  cavities 
use  bichloride  of  mercury  1 :  5000  to  1 :  10.000  ;  carbolic  acid,  2  per 
cent.  ;  peroxide  of  hydrogen,  or  boraeic  acid.  In  suitable  cases 
the  ahsceas  may  be  tilled  with  iodoform  mixture — 10  per  cent,  in 
glycerin. 
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ITLCERATION. 

An  i^4Kr  is  a  loss  of  substance  on  tbe  snrfac«  of  the  body  or  of 
an  orgau.  caused  by  injury  or  disc>ase.  It  is  a  common  n'S.ult  of  in- 
Qatniiia.tJou  and  follows  death  of  the  tissues  in  small  particles,  as 
distiognisheiJ  from  gangrene,  vhich  is  the  death  of  the  Ussaes  en 
mmse,  WLcq  bone  in  affected  by  olceratioD,  the  t«rm  caries  ie  used. 
An  ulcer  is  really  a  part  of  an  abscess  cavity. 

Id  a  simple  nicer  the  esdges  and  bottom  are  covered  with  granula- 
tioDS  of  a  piukish-wLite  color,  and  the  portion  between  the  edge  of 
the  ulcer  and  the  skin  by  a.  paUi  bluish  iiellide — the  young  epidermis 
— gpadnsUly  extending  over  the  granulations. 

The  chrovu\  iiidolfJii,  or  cnUoux  ulcer  is  one  which  does  not  tend  to 
heal,  or  beals  very  slowly.  The  granulationa  are  psile]'  and  smaller 
than  ill  the  healthy  nicer,  the  edges  are  thickened  and  indurated  and 
may  be  undermined,  with  &  thin  purulent  discharge.  Sometimca  in- 
stead of  graimlations  the  lifise  is  covered  with  a  thin  layer  of  necrotic 
tissue.  Infitmrd  ulvers  are  those  with  congested  granulations,  whirh 
bleed  readily,  ikud  the  surrounding  skin  is  likely  to  be  red  and  indu- 
mted.  Varicoae  vlcera  occur  in  the  lower  extremity  in  connection 
with  varicose  veius.  Irritable,  painful,  or  erpfhintic  uFnpr  in  une  in 
which  sensitive  nerves  are  involved,  as  in  ingrowing  nail  and  fissure 
of  the  anus.  Perforating  u^Cfr,  ott«u  seen  in  the  foot  about  the  meta- 
tareophalangeal  joint,  is  probably  of  trophic  origin.  J'fMffedenic  nicer 
is  a  rapidly  spreading  ulcer  without  granulations,  and  is  probably 
caused  by  local  or  constitutional  debility  or  microbic  invasion.  Rodent 
ulcer  is  a  form  of  epithelioma  (Green), 

Trealmrnt. — For  the  inmpU;  At nW/y  ulcer  no  treatment  is  required 
except  iwsepfic  dressings,  quiet,  and  protection  from  injury.  For  the 
chrttnii;  imlolMtt,  or  ciiUous  atct-r,  stimulate  by  the  application  of 
nitrate  of  silver  or  the  actual  cautery,  and  strap  it  with  adheaire 
planter  or  apply  a  rul)b<?r  bandiige.  Or  Scrflpe  the  surface,  cut 
through  the  edges  by  radiating  incisions,  or  dissect  out  the  ulcer  and 
owe  skill-grafts.  For  tHjInnud  ulcers  use  soothing  apf)lications,^-oint» 
ment  of  oxide  of  xinc,  ciu-bolic  acid,  or  subniti-ate  of  bismuth  in 
powder.  Varifuee  iclcers  are  treated  On  general  prluciples  and  a 
mbbor  or  flannel  bandage  worn  or  an  operation  performed.  Jrri- 
taMf.  jminfHl  ulvrrn  r^^qoire  cauteriziug  with  pure  carbolic  acid  or 
nitrat*'  of  silver,  or  incision  or  excision.  IWforttlinff  ufrrr  may  be 
treated  by  nen'e  stretching,  removal  of  ilisetvseij  bone,  atid  sometimes 
amputation  of  part  of  the  foot  is  necessapy.  In  pbafittfenic  ulcer 
cauterize  with  nitric  acid  or  the  actual  cauterj-  and  give  stimulants 
internally. 
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FISTULA   AND  SINUS. 

A  Jbtula  is  a  narrov  tract  connecting  the  surface  of  the  body 
with  an  internal  cavity,  or  connecting  two  adjacent  cavities  or  canals. 
An  example  of  the  first  is  a  complete  fistula  in  ano,  and  of  the 
second  a  vesicovaginal  fistala. 

A  »inu»  ia  a  na3TO'w  channel,  sometimes  tortuous,  leading  from 
the  surface  of  the  body  into  an  unhealed  abscess  cavity.  A  sinus 
is  sometimes  seen  after  appendectomy  or  in  cases  of  osteomyelitis. 
Ita  persistenoe  means  the  presence  of  some  irritating  substance  which 
prevents  healing,  such  as  a  ligature,  piece  of  bone,  or  other  foreign 
body.  The  dioffTutsit  is  usually  made  by  the  presence  of  a  slight  dis- 
charge from  a  small  granulating  sarface,  and  the  introduction  of  a 
probe  discloses  the  opening  leading  to  the  abscess  cavity  or  to  the 
cavity  of  another  organ.  The  treatment  consists  in  removing  any 
foreign  body,  laying  open  the  channel  and  dissecting  oat  or  destroying 
the  pyt^nic  membrane  which  often  lines  the  tracts  approximating 
the  parts  by  sntnres,  or  packing  with  gauze  and  allowing  healing  to 
take  place  by  granulation. 
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GANGRENE. 


Gan^rfn^  meaos  Die  death  of  tlie  tissues  in  large  parttclsa,  or 
mame.  Mortification,  miimmjfication,  ami  necrosis  iira  tcriim  iiachI 
to  express  the  Ramc  cunditloQ,  though  iifvroJiis  is  usually  applitxl  to 
death  of  bone.  Sphacelus  is  the  t»rm  applied  to  thesluugb  ur  luu 
of  tissue  separated. 

ETIOLOGY. 

The  causes  of  giingreoe  are  i  (1)  loterference  with  tlie  supply  of 
nutritive  material,  ur  injury  ur  de^tructiou  of  the  celled  of  the  tissue, 
Bueh  a^by  olKitrnctioii  in  the  ui-t«i-ii^  aa  by  liffiitui-v,  rupture,  or  em- 
bolism ;  (2)  obstmclinn  i«  the  cupillaries  frum  iuHammatioii,  causiuj' 
"coagulation  necrosis;"  (3)  obstruction  iu  the  veins  alone — this  is 
rarely  a  cause  of  ^ugrene  ;  (4'|  weakuesa  of  the  heart's  action  ;  (5) 
injury  by  mecliunicul  violence  nufiicient  to  detitroy  the  tissues;  (6) 
exceasive  heat  or  cold  ;  (7)  the  action  of  corrosive  chemicals,  eucU  asJ 
BCids  and  alkalies;  (8j  eecretious  from  wounds  in  some  cases;  and  < 
(il)  injury  or  disease  of  the  nervous  system.     Much  depend.s  ou  the 
nonnal  i-esistaace  of  the  tissues^     Dialietes.  typhoid  fever,  and  other 
vastitig   diseases   reduce    re^^jstance.      Atheroma   and   oblit^^ratiug 
endartfiritifi,  producing  gradual  occlusion  of  the  Teasels,  frequently 
cause  senile  gangrene. 

VARIETIES. 

The  two  principal  varieties  of  gangrene  are  the  tin/  and  the  moUt, 
and  all  forms  Iielong  to  one  or  the  other.  Urii  gangrene  occurs  in 
parts  naturally  having  little  lluid,  or  in  which  the  tissues  are  enabled 
to  dry  out.  aa  when  the  obBtruction  is  iu  the  main  artery*  supplying 
the  piirt.  Mttifit  tfangreiif  ttccnvti  in  tissues  well  supplied  wilh  fluid 
and  muscle,  especially  if  there  is  a  sudden  arrest  of  the  cireulation, 
US  from  obstruction  in  the  principal  vein  or  in  the  capillaries.  Thia 
leaver  the  tiiwuei*  in  a  Sodden  condition  favomble  fur  the  growth  of 
bsict^pia,  with  the  development  of  gas  and  offensive  odors,  iymgit- 
hithtn  twrnuti^  occurs  in  the  internal  organs  as  a  result  of  ewboMiim, 
the  ccIIm  of  the  part  from  which  Ihi'  disputation  ia  cut  off  dying  and 
undergoing  a  chaage  which  reseinhlew  coiigulatioii. 

Sknii.k  <.i\s»iRi;N"i-:  is  a  typical  form  of  dry  gangrene.  It  is 
UHually  caused  by  thnimbusis  from  diseuM  of  the  arteries  atheroma. 
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or  obliterating  endarteritis  aided  by  weakni?s8  of  the  heart.  "WTiilo 
mose  frequently  seen  in  persoiis  over  fifty  years  of  age,  it  may  also 
occur  in  jroiing  persons  :  "a  man  is  aa  old  as  bis  arteries." 

^ynijffomn  of  Sftiifr  (lanffrme, — Premonitory  symptoms,  aa  pain  of 
a  burniDg  cLaraeter,  nuinbneeiS,  colduess,  abseuce  of  sensation  and 
circulation  in  the  toes  or  foot,  may  >»e  felt  for  several  days  or  weeks 
before  tbe  disease  becomes  well  pronounced.  Fre<iaeiitly  a  slig-bt 
iojary,  as  an  abrasion  from  a 
shoe,  becomes  dark  red,  grad- 
lully  chang-ing  to  purple  or 
greeaish  black,  uud  the  disease 
slowly  advances  from  the  toe  to 
tbe  foot  and  may  extend  to  the 
leg.  The  dead  part  is  dark 
brovn  or  black,  vith  little  or 
DO  odor,  and  lias  a  shrivelled, 
leather^'  appearaiiee.^muinmi- 
fi«d.  A  red  line  of  deniareu- 
tloD,  formed  by  the  granulation 
of  tliesnand  tissue,  indicat^^a  tbe 
amstof  thepnkcessaad  may  form  at  any  point  Constitational  symp- 
toms are  potaeriuu&nuloss  tbe  emboli  are  carried  to  internal  organs  »r 
Itie  disease  involves  a  large  portion  of  the  foot  or  leg,  and  septieajiiiia 
nBoltB,  with  chills,  fever,  sweats,  diarrLtea,  coma,  and  probnblydeath. 

SnD'LliTli.\r.MATIc  OA^"GRB^X  belongs  to  (he  moLst  vjiriety  and 
is  caosed  by  sadden  arrest  of  the  circniation  by  injury  to  tb«  vein  or 
artery,  or  both,  as  in  fraetur^  from  the  faulty  n«e  of  bandages,  or  as 
tbe  result  of  inflammation.  Sometimes  the  vitality  of  the  tissues  is 
immediately  ilestroyed  by  the  traniiiatism. 

flympf<^m9,—ln  a  foot  or  band  which  has  been  injured  the  circula- 
tion oeases,  the  skin  becomes  pale.  cold,  and  waxy  in  appeanmee ;, 
pain  snbsides  and  is  succeeded  by  loss  of  sensation  ;  in  a  few  hours 
or  a  day  or  two,  the  skin  changes  to  red,  purplej  aiottled  green,  and 
ldac':k,  or  greenish  black  ;  the  extremity  swells  from  the  esc<ii>e  of  the 
waterj'  porttnus  of  the  bloml,  which  souk  through  the  muscles  and 
form  blisters  or  bnlhe  on  the  surface,  filled  with  a  reddish  or  brown 
fluid  :  and  gas  may  form  in  the  parts  from  the  actioii  of  saprophytic 
or£ihni&ms,  giving  rise  to  a  crackling  or  empliysetoatoussctisatiod  oti 
pr«89ure.  The  entire  mass  becomes mft and  pulpy,  with  a  moat  offen- 
sive odor.  If  a  large  area  is  a£rect«d,  septiciemia  develops.  A  line  of 
demarcation  usually  api>eai:s,  but  it  may  l>e  t^jo  late  to  b).-  of  service. 

TBAttSiATIc  Sl'UllAlUNli  GASMBEM:,  ^jANGREXOrS  EMrilVHIiMA, 
MALiaSAJJT  (Edema,  Fulminating  Gaxgbkne. — This  is  a  variety 
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of  traumatic  gnngrone  to  vhich  ia  added  au  inf^ioas  procv^  caiiM^I 
by  the  presfino*!  of  certain  patLogetiic  organisms— the  liitcilliin  t»r 
niiiligunut  oedema,  tlie  luLCillus  uerogeiiea  CAp^olatuH,  and,  jxjHtiihly, 
a  Viii'iety  of  streptocoi-cus.  Hospital  f^ngrene,  no  cummort  In  pro- 
antiseptic  days,  probably  belongs  to  this  variety.  In  the  eijieri- 
mcuts  of  Koch  on  aniuiuls,  syiupt'oms  of  hospital  gaogreue  were 
firoduced  by  the  injectioi!  of  a  streptococcus. 

Sifaiplviiin. — The  symptouis  may  begin  within  a  few  boars  after  the 
rei«ipt  of  the  injury,  the  skin  apju^ariiig  reddish  browu,  changiag  to 
green  and  black.  The  parts  Ijecome  Rwolleu,  bniwny,  and  utdenuLtous, 
with  bullifi  on  the  surface  from  heinorrliagie  extravasatlouB,  and 
emphysematous  crepitation  fruni  the  gaa  in  tlip  tissaes.  The  process 
advances  with  frightful  nipiditj  and  in  less  than  tweuty-fonr  hours 
may  lavolre  the  entire  extremity.  There  is  no  tendency  t«  the 
formatioD  of  a  line  of  demarcation.  Symptoms  of  toxiemia.  with 
rapid  pulse,  elevated  temperature,  delirium,  and  profound  pros- 
tratioD  come  on,  and  death  closes  the  scene. 

A  yuuiig  mun  wHa  bi[i«'ii  b}'  k  Lii^r,  severe  woundH  IjeiiiK  inAicted  eK[«ii<Jirii; 
from  the  kii^^-JQ-int  to  l!i^  Unit.  The  |uit.ietit  veas  anupstJietiziMl  sini  tlie  imrtfi 
can'fully  cleanoetl  vith  autieeptlr  solutii>iiH  an<l  dresHfil.  Twelve  hu-urs  uJu^r 
the  injury  the  patient  uiu  delirious,  with  el&viit«cl  teiupemture,  mjiid  (lulee,  nnd 
uiroluatary  e^-B£uations,  The  leg  was  ccid,  darlc  purple  in  spoU,  ewullvn, 
crackliDg  with  emphysema,  and  emitted  a  iDMitdii<g:iuiLiiij{  odor  Eighteen  houn 
aCtiT  the  injuria  were  rgceiv^  the  tbigh  waa  ampuLatcKl,  buL  the  patient  (Jiied 
four  houre  later. 

GANORBNt;  FftoM  BURNS  OR  FftOST-BTTK  may  reSiiIt  from  de- 
struction of  the  tissues,  owing  to  intense  boat  or  cold.     It  may  be 

of  the  dry  or  tbe  moist  va,riety. 
In  frost-bit«  the  extremities  are 
usually  involved,  as  the  toett  tir 
feet,  fingers,  liands,  uo&e,  and  ears. 
The  parts  an'  at  first  blanche<l, 
without  sensation,  but  afterwards 
turn  black.  A  line  of  demarcation 
forms. 

CAJ4CRUM  ORIH,  NOSIA,  OR  QAN- 

aKKNors  HTOMATiTM  IS  8  form  of 
gungrene  observed  iti  childreD,  es- 
pecially as  a  complication  or  sequel 
of  one  of  the  ernptive  fevers.  It 
pro|)«rly  belongs  in  the  class  with 

bospibil  gangrene,  as  it  is  the  result  of  bacterial  infection  in  patient* 

under  bad  hygienic  ouudltioua. 


no.  TQ.— Ouitrwnmi  ttnimUUa. 
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SymptoToa. — The  first  symptom  observed  may  be  a  dusky-red  spot 
OQ  the  oiil«r  anrfaco  of  the  ctieek,  iiiid  on  examination  au  luilurated 
alrer  with  sloughing  surface  will  Vh^  foutid  at  the  opposite  jioint  on 
the  iiiside.  It  extends  rapidly,  and  may  dcstrcij  tho  Hp  or  cheek,  or 
even  Uie  pums  and  bones.  Ao  offensive  digchai^e  escapes  from  the 
aloer.  lempemture  and  polao  are  elevated,  the  patient  i&  greatly  de- 
prened  and  usually  dies  within  Gvedays  from  exhaustion.  Nonut 
pmdmdi  may  occur  in  fi^oiale  cbildreu. 

Diabetic  GAvaRENE  occurs  in  elderly  persons  with  diabetes,  the 
r:ta«i<  bt-ing  diseaso  of  the  peripheral  nerves,  arteriosclerosiB,  or 
endarteritis,  aided  by  the  dimiaisbed  vitality  of  the  tiaauea.     It  ia 
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ttSnally  of  the  moist,  bnt  may  lie  of  the  dry,  variety.  The  prognosis. 
is  grave,  on  acconnr  of  the  conipli<^tion9  likely  to  arise,  as  puen- 
mouia,  rarbnnele,  bed-sivres,  diabetic  coma,  and  the  fact  that  such 
patients  bi-ar  operations  poorly. 

Neuiuipathic  liANOKK-VE  is  ciiused  by  diseiiae  or  injury  of  the 
vieDmotor  or  trophic  nervi^.  and  i»  Siceu  in  the  insane,  in  paralyzed 
timlia.  after  injuries  to  the  spinal  cord,  or  in  old  and  feeble  Individ- 
uaht,  or  after  long -continued  fevers.  A  slight  injury,  as  the  pressure 
ttom  lying  in  bed,  may  be  followed  by  sloughing  and  extensive  de- 
Rtniption  of  the  partts,  even  extending  to  the  bOne.  To  this  class 
belonga  deruJiituM  or  bfd-sorr. 

BATSAUH'S  DISE1.U«E,  or  fiTMMFn"SIf_'AL  GANQEESE,  is  caosed  by 
,  epBtfactinn  *if  the  i»cripheral  blood -vcs.se Is  from  au  affection  of  the 
VMtoOttOtor  uerve-H,  soTCieltEiiet^  from  syrin(;oniyelia.  It  commonly 
(Mwum  in  young  pei-sons*,  on  bolh  sides  of  the  body,  and  may  affect 
tho  lip  of  the  m»i',  ihe  cheeks,  ears,  toes,  and  fingers,  producing 
the  "dead"  or  '"cold  liuger"  seen  alU-r  bathing  in  cold  water.  Tho 
partH  nre  cold,  riuiub,  and  pale,  then  dark  ;  blisters  and  Aloughti  may 
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appeiir,  but  arc  sooa  tlirown  off  and  healing  follows.  Tlie  attaclts 
may  become  fietiaeut. 

The  GANGKENt!  OF  ERGOTISM  is  cauBcd  by  tlie  MBS  of  graia  w>a- 
t^iniDg  erg(»t.  iSpiiRin  of  Ih-e  arteriolt;S  results  from  irritation  of  tliG 
vasomotor  nerves,  and  the  fingers,  toes,  or  entire  extremities  may 
eofier  dry  gangrene. 

AlSMl'M  13  a  form  of  spontaneous  drj-  gaogreae  found  among  the 
negnies  in  Africa  an<ll  the  AVet^t  Indies.  A  baud  of  fibnms  tiasiie  forma 
axouud  the  toe,  gmdually  tiglit^-ning  like  a.  rubber  baiid  until  gan- 
grene or  spontaneouH  amputation  of  the  toe  reitult^.  It  may  last  for 
from  one  to  ten  years. 

Uangrene  from  extrava-satinn  of  uriu©  and  from  strangulatecl 
hernia  is  described  elsewhere. 


TREATMENT  OF  GANGRENE. 

In  phlegmonous  inflammation,  threatening  to  result  in  gangrene, 
fn«  invisiuD  msiy  relieve  the  ^ingestion,  restfire  the  circulation,  and 
prevent  death  of  the  tissues.  Depression  and  pnistration  aceompuiiy 
mot^t  forms  of  gan^grene,  »o  that,  tonics  and  stimulants  are  iuJieated. 

Senile  (rnngri'ne,—Oa  the  appearance  of  the  first  symptoms  put 
the  patient  to  beil,  dress  the  part  antitieptically  iiiiil  wrap  in  cotton  to 
keep  it  warm.  As  long  as  the  gaugr*ue  is  confined  to  the  t<ies,  wait 
fur  a  line  of  deuiarcation  ;  if  it  extend  to  the  foot  or  leg,  ampuUite  at 
ODce  above  the  point  at  which  experience  has  showu  the  process  is 
likely  to  ext«nd, — that  is,  just  above  the  knee. 

Emhtilism  or  thromho*is  e^usiiig  gangrene  is  usually  located  at  the 
bifurcation  of  the  popIil*a.l  artery. 

Ill  «uitph-  (rmitititiic  (fauijrcnf  confined  to  a  Rmall  area^  treat  the 
parlsnutiBcptically,  relieve  tension,  make  ample  provision  for  drain- 
age, and  nwait  the  formation  of  a  line  of  demarcation.  If  the  gan- 
grene result  from  injury  to  the  main  b!o»dvea.sel3  and  show  a  tendency 
to  pprcud,  amputate  at  once  above  the  point  at  whicli  the  blood- 
vessels have  been  injured,  without  waiting  for  a  line  of  deuiarcation 
to  form. 

Trtiiniitttic  xprrniliiif]  ijaiiffrnir,  (jinuirmOHJt  nnphijsniur,  malignant 
erdcma,  fulinittatiiiff  ffitiiffrnir,  aad  faiu-ntm  oris  rcijuirc  prompt  and 
energetic  treatment,  as  the  loss  of  an  hour  may  ho  a  tjerioug  matter 
and  turn  the  scale  against  the  patient.  If  the  limb  l)e  aflfected,  am- 
putate high  up  and  at  the  earliest  possible  moiueut,  in  order  to  get 
well  above  the  area  invailcd  by  the  micro -organ  isms.  If  the  proccwj 
occnr  on  the  body  or  fiice,  as  in  I'tufrw-n.  <fm,  remove  the  gangrenom 
tinae  and  cauterize  with  the  acluiil  cautery  or  wilb  nitric  a4:>id. 

Qangreiie  from  bunvt  sxiA  fi-wit-biie  should  be  treated  on  general 
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principles  and  a  line  of  demarcatios  awaited ;  bat  if  septicaemia 
occor,  amputate  at  once. 

Diabetie  gangrene  should  be  treated  in  the  same  way  aa  senile  gan- 
grene. 

For  tt«iiropa£Aic  gangrene,  in  the  form  of  bed-sores,  mnch  can  be 
done  in  the  way  of  prevention  by  the  nse  of  water-beds,  scrupnlooB 
cleanliness,  bathing  the  parts  sobjected  to  pressore  with  dilute  alco- 
hol, and  changing  the  patient's  position  in  bed  as  frequently  as  possi- 
ble. After  sloughing,  relieve  pressure  on  the  ulcer  and  treat  antisep- 
tically. 

Ragnaud'a  diaeaae  is  treated  by  protecting  the  extremities  against 
sodden  changes  of  temperature.  For  overcoming  the  arterial  spasm 
electricity  has  been  used. 


CHAPTER  XV. 

TKROMBa^ia  AND    EMBOLISM  :    TRAI'MATIC  FEVKR. 
SEPTICEMIA,  AN1>  PY/EMIA. 


THROMBOSIS  AND   EMBOU.SM. 

TnsoMBOBiB  is  the  formation  of  a  blood-clot  in  the  hfrart  or  blood 
vessels  during  life.  Tlio  clot  tlrns  formed  is  called  a,  thromhii-i.  An 
embotwA  iH  n  fragment  of  tlirotubii^t  delached  atid  gaiTied  by  the  circu- 
lat'ioQ  Didil  arrested  in  some  small  blood-vesael,  where  it  may  form 
a  second  thrombus,  pi-otlucie  an  infarct,  or,  if  iufected,  a  luetjistatic 
absc-ess,  Thromhoffis  occurs  iLOst  frequently  in  the  veins,  and  is  dne 
to  one  or  more  of  three  causes  (.Oreen),— diiiuage  t*i  or  nbsenee  of 
the  eDdothrlium,  retardation  of  the  blood-stream,  and  irertain  con- 
ditions of  the  blmtd.  Injury  of  the  eudothelium  may  be  the  I'eaall 
of  disease,  as  inHanimatiou  ;  or  traumatism,  as  section,  rupture,  liga- 
tion, or  torBioD  of  the  vessels.  Phlebitis  with  thrombosis  may  origl- 
nitte  from  extension  of  inflammation  from  neighboring  tissues,  or  in 
arnle  diseiises,  as  enteric  fever.  TlinimbtKsis  may  oecnron  the  valves 
of  the  heart  as  a  reanlt  of  endocarditis.  Hlowiiig  of  the  blood-stream 
from  weakness  of  the  heart  causes  the  leucocytes  to  cling  more  elosely 
to  the  ve.ssel  walls,  and  thus  favors  the  fonnatJon  of  u  thrombus.  Con- 
ditions of  the  blond  favoring  throrabosis  are  found  after  profuse  hem- 
orrhage, iu  inflammatory  diseases,  as  piieuiuoiiia,  pleurisy,  pyxmia, 
septic  fevers,  and  in  the  presence  of  micro-organisms  in  the  blood- 
vessels. 

Thrombi  are  of  two  kinds, — rtd  and  tpkUr, — red  originating  in 
stagmmt  blood,  as  after  ligation  of  an  art«ry  or  vein,  while  the  white 
forma  in  blood  which  in  »till  circulating,  as  in  the  sac  of  an  aneurism  ; 
a  mixed  variety  may  l>e  prtjduced  in  a  languid  blood'Streani.  A  throm- 
bu4i  may  oljstrnct,  partially  or  completely,  the  vein  or  artery  in  which 
it  lodges.  Once  formed  it  may  extend  by  the  gnidual  de|K«^ition  of 
fibrin  on  its  surface  until  it  rt^LC'hcs  the  fii'St  collulcrid  branchy  where 
its  gi-owth  is  nsnally  arrested.  Snmeliiues,  however,  the  process  is 
continued,  and  a  clot  may  fill  an  entire  vein,  ocaisional ly  extending 
from  the  foot  to  the  thigh.  The  portion  of  the  thrombus  projecting 
into  the  next  bran<-li  may  l>e  broken  off"  in  the  blood-current  uiid 
form  an  embolus.     This  embolus  is  carried  by  the  venous  curteut  to 
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the  liver,  where  it  may  lodge,  or  to  the  heurt,  thence  to  the  lungs, 
aud.  if  very  snisill,  tliroiigli  the  lun^s  buok  to  the  heart  and  into  tlie 
arterial  svnCeiu,  until  it  met?! »  with  a  ve.'«i>l  too  smiill  in  admit  its 
pacrsage ;  here  it  lodges  and  forms  an  eniboli»iii.  If  embtiltBm  uccur 
in  a  let-mlnal  artery,  ha  in  the  brain,  liiugs,  spleen,  and  kidneys,  the 
part  snpplied  by  tbiji  ve-ssel  is  deprived  of  its  circulation  and  an  in- 
farct with  coagulation  necrosis  oeciirs  ;  or,  if  the  embolus  originates 
from  a, suppurating  thrombus,  a  metastatic  absccj«  is  formed.  Em- 
boli may  lodge  in  the  arteries  of  the  extremities  and  cause  giuigrene 
of  the  limb,  or  in  a  itieseuteric  artery,  causing  ^ngrece  of  the 
intestiue. 

Cha>ges  is  Thkohbi. — TbroDibi  may  undergo  resolution  or 
aheorptioa  and  the  vessel  l>e  restored  to  its  former  c-oudition  ;  or  they 
may  become  organized,  and  permanently  occlnde  the  vessel ;  or  calci- 
fied and  form  pbleboUths  ;  or  they  soften  and  disintegrate  and  form 
embolL 

Tbeitment. — If  the  thrombus  be  in  an  extremity,  keep  the  patient 
qaiet  and  avoid  all  manipulation  which  might  detach  emboli  from 
the  thrombus  until  a  sufficient  period  has  elapsed,  at  leagt  three 
«««]££.  for  its  absorption. 

TRAUMATIC   FEVER,  6EFT1C.EMIA,  AND  PYJEMIA. 

ASBPTIO  WOUND  FEVBB,  Or  TBAUUATIO  FEVEB,  IB  a  COlulUOn 
result  of  operations  which  have  been  performed  under  the  most 
ibuiuugb  aseptic  precaution^  or  after  the  occurrence  of  a  simple 
fracture  or  coiitnsioii.  It  is  not  due  to  sepsis,  but  is  produced  by  the 
ahMiption  of  fibrin  fenin^nt,  a  substance  derived  from  blood-clot  or 
the  etuchvte  from  the  iryured  tLgsues.  Voa  Bergmann  aud  others 
have  shown  by  ex(>erimeut  that  the  injectiou  of  perfectly  aseptic 
inert  sul^stanees  into  the  circulation,  such  as  ^t  solution,  finely 
powdered  charcoal,  pepsin,  or  even  water,  will  produce  an  elevation 
of  temperatnre.  This  fever  is  more  apt  to  occur  after  operdtions  m 
vbioh  a  large  amount  of  tissue  lias  been  divided  with  a  considerable 
amount  of  oozing,  as  amputjitions  of  the  larger  linib»^.  Fibrin  fer* 
Dient  haa  Iteen  obtained  from  defibrinaled  blood,  and  when  much  Is 
injected  into  animals  produces  coagulation  of  the  blood  and  deatii. 

S^ftoma. — Symptoms  begin  on  the  siime  day  or  the  day  followinp 
the  operation,  and  consist  in  a  slight  rise  of  temperatni-e,  from  100* 
to  103"  F.,  which  usually  subsides  to  the  normal  within  three  or  four 
days.     There  are  no  other  i^ymptouiii^  except  leucocytosis. 

Septicemia  means  septic  matter  in  the  blood,  and  is  cansed  by 
the  absorption  of  the  productsof  saprophytic  or  pyogenic  bacteria, 
or  the  entrance  of  patht^euic  bacteria  themselves  into  the  cireula- 
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lion.     Tlie  varieties  are  8apr(tmia,   vr  septic  irttariration,    an! 
in/fetton,  or  ti-nr  in'piic(rmia. 

tiaprwriiin,  or  septic  nitojHcatioH,  is  tlio  result  of  the  absorption  «if 
the  toxins  or  ptflinuineK  jinxIuccHl  by  llio  iiftion  of  bacteria  iliiriiijf 
tLe  putrefaction  of  animal  tissues.  Souienuilinrs  uialce  a  diHtiiK-iiftn 
btitweeii  sapneniia  and  septic  intoxication,  the  toriner  being  due  t« 
the  absorption  of  tosiiis  wliich  reanlt  from  the  oi^liou  of  8aproph.rtic 
bacteria,  whieh  produL*  d<i:eoiii position,  bnt  are  unable  to  propagate 
in  tlie  blood,  while  the  lattfr  ie  caused  by  the  t"is:in.5  produrt^d  iti 
decomposing  tissues  by  pyogouic  biicteria.  In  both  cases  the  cuuse  is 
the  al>»urption  of  toxins  from  decomposing  ani  mal  tissues. 

%wyjf»«M.— The  Ryinptonis  are  eievatioD  of  temperature,  chilly 
eensatinua,  but  not  a  severe  chill.  The  tcmperatui'e  coutinuea  higb, 
with  Unshed  skin,  rapid  pulse,  delirium  with  diarrhoea,  and  evideuee 
of  profmund  intnxiaition.  Such  symptoms  rt'SuH  I'nHU  the  deromiMi- 
fiitioD  of  blood-clotfl  in  poorly  drained  wounds,  or  from  a  retaiueti 
patrid  placenta-  Death  may  result  in  a  short  time,  but  usually  ou 
removal  of  the  decomposing  material  the  temperalure  fulls  and  nil 
alarming  syuiptonis  disappear,  iis  the  loxiu  docs  nut  reproduce  itiwif 
in  tho  blood,  iia  the  living  ur^nisuia  do  in  eeptio  infection  or  true 
septicfL'niia. 

.SepfU'  iii/crtivii,  or  progrfssive  Kf-ptinrmitJ,  is  caused  by  the  entrance 
into  the  blood  of  pyogenic  bacteria  and  their  propagation  there, 
Septiciemia  ia  not  rauaed  by  any  special  organi.im,  but  by  any  one  of 
the  pyt^enic  group  which  iiiay  enter  the  blood  tlirongh  the  veins 
or  lymphatics,  by  an  open  wound,  from  a  iuu<>ou8  surface,  or  from 
iniec-tioiLS  diseases,  as  erysipcla.s  scarlet  fever,  or  usteomyelilii 

Piitfiologif. — The  post-mortem  lesions  are  not  chaxacterislic.  The 
blood  is  thin,  of  a  dark  color,  with  slight  tendeticyt-o  coagulation,  and 
may  contain  numerous  miero-oi-gauifiuis.  Kiilargouient  of  the  spleen 
snd  lymphatic  glands  and  cloudy  swelling  of  tho  liver  and  kidneys 
may  I»e  found. 

St/mpttmui, — After  infection  a  short  period  of  incubation  lakes 
place,  during  whieh  the  b;ieteria  multiply  and  produi-e  ptomainee 
aud  toxins,  the  alisorption  of  whieh  gives  rise  to  the  syniptom& 
There  is  seldom  a  chill,  but  the  temi«nitiife  rises  to  li>i'  F.  or  104" 
F.  and  is  of  tlie  continuouA  type,  possibly  with  f^light  morning  re- 
miasioQS.  In  some  cjw'es  of  strangulated  hernia  and  appendicitis  the 
tein|>era.turo  is  subnormal.  The  pulse  is  rapid  and  there  is  great  pn*- 
tralioci,  with  ht-iul:u:he,  loss  of  a[>pctite.  and  Eyphoid-like  syuiptvms. 
In  bad  caaes  the  puLse  grows  weaker,  the  temperatore  higher  (104* 
to  105°  F.),  with  diarrha'a,  delirium,  and  death  in  coua.  £r>'the- 
tnatoui^  puKtular,  or  hemorrhagic  eruptions  may  appear  on  the  skin. 
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-Pjiemia  is  an  infectious  diseiis?  Piius^ii  by  the  entranOd 

iulo  tlie  blnud  i)f  pyogenic  orgauisnas— usually  tlie  staiJliylococciia  or 

replococcus — aut]  clianictorized  by  rigors,  a  febrilo  temperature, 

ith  rrmuutltum,  pru/nxr  sifatu,  itiul   the  occiirreace  of  viti/mlath  ah- 

MM.     It  was  lung  tliouglit  that  tlie  diseiiee  waa  caused  by  llie  eu- 

.c«  of  pus  into  the  blood,  bnt  it  is  now  Icuown.  that  tlie  only 

live  actittn  of  tbe  pus  is  t<i  funiiNli  tin?  pynpt^nie  orpiiiiisiiis.     It 

W  defined  iia  a  form  of  septieii;iuia  L'lmra.ct«rized  by  thrombosis 

and  iut*tji6tatic  abi^cesiwe. 

/WA(*/(i^y.— The  causes  are  the  sarae  as  those  given  for  the  pro- 
ductioDof  septicjpiuia,  but-,  probably  ou  siecouut  of  the  greater  numbtr 
and  vinilence  of  th«  invading  bacteria,  iuflaniumtiiin  Lsset  up  in  tbe 
'trails  of  tbe  veins  -n-hieh  they  enter,  producing  a  Ihrombij- phlebitis. 
From  tbe  thrombi  Ihn5  formed  eoiboU  are  detached,  and,  entering  the 
general  cii-eulatioiij  find  lodgement  in  the  capillaries  of  the  various 
orgims,— the  liver,  luugs,  kidney,  or  joints, — where  they  form  metas- 
io  atiseeisses.  lu  tbeir  passage  through  the  heart  the  infcet«d 
■li  or  the  micro-organistiis  eontaiued  in  tbem  may  produce  eudo- 
tis, 
fti/mptonu. — If  tbe  rwiiiltof  an  injury,  the  first  sympt^iins  appear  in 
;tt«n  days  with  a  chill  or  high  temperature,  rapid  pulse,  farred 
le.  and  occasionally  diatrhtea.  The  i-bill  may  be  slight,  but  is 
y  severe,  with  a  tenipeKiture  of  103"  to  IDG"  F.,  followed  by 
pempiratioH.  The  teuipersiturf*  curve  is  chanictt'ristic,  there 
bluing  marked  remuusionfi  or  inlrrmiasi'tiiut  at  irregular  iut4.!FvaIs.  Tbi'Se 
exacerbations  probably  correspond  to  [he  foruiatiou  of  iiKiastadc  ah- 
aocMui.  Rei^piratory  troubles  may  be  noticed,  due  to  tbe  formation 
of  alMceB&es  in  Ihv  lung  or  of  effusion  in  the  plem-al  cavity,  A 
peculiar  yellowish  iliacoloration  of  the  idcin  and  a  luiy'likc.  sweetish, 
or  purulent  odor  of  the  bnath  art  oftea  observed.  Tbe  mind  re- 
laiiis  clear,  except  in  some  eases  towards  the  end  of  the  disease, 
hen  coma  ur  delirium  st-ts  in.  Tbe  cutaneous  eruption  descrit>ed  iu 
i-plicicmia  ir*  sometimes  seen  iu  pyaimia.  The  disease  may  be  acute 
r  chronic;  the  acat«  cases  die  iu  a  week  or  ten  days,  while  tbe 
ibronie  cases  may  be  prolonged  for  months  and  finally  reoover,  or 
io  from  exhaujition. 
/Voj^iMma.  — Most  casea  of  the  acute  form  die.  but  the  prospect  of 
very  is  greater  in  tbe  chronic  fonii. 
TKKATMI;NT  of  TKAI'MATIC  FKVRK,  St;PTT('XMLi,  AND  PV.£MIA. 
Kor:iseptic  fever  no  treiit  meat  is  required  except  in  the  way  of  pre- 
during  (i^ieratious  by  arrest  of  hemorrhage  and  avoidance  of 
for  the  collection  of  blood.  Saprirmia  miust  be  treated  by 
amoral  of  tbe  docviuposing  tissue,  clot,  or  other  snbst-iVDces  iu  wbicli 
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the  poi&oti  is  cuntaincd.  Scpttc  ^ounda  mast  be  tbcronglily  «leaiU4cd 
with  solution  of  bicbloride  1  :  r>(H)  in  1  :  ntHM),  <ir  s*nue  othw  suiuble 
antiseplio,  and  ilrainuge  pmvid*.'(l.  Si-ptii-ifui'm  An*3i  jtytrm in  glinnld  hn 
prevented  by  tbc  practice  of  strict  asepsis  and  niitLRepsis.  Ouce 
established  tlie  fiourfe  of  Septii!  matter  should  be  sought  andrcinovnj. 
Jf  an  iibscess,  eipeii,  dntin,  nnd  diMinfectif  l>r)ssi^^le.  Veins  containing 
purulent  tlironibi  must  be  excised  or  opetipil  and  drained.  HometiineK 
ib  is  necessary  to  open  tlie  latcnil  eiuiis  and  iuternal  jugolar  vein  on 
one  or  on  bivth  sides  for  the  piirponoof  removing  puriileid'  tlinmibi 
tbUowing  snppuiiition  <tf  the  middle  *ar.  Metai?tiitio  al)8cesses  inu»t 
be  treated  oti  general  prineiples.  Vonit(itv.Honftl  trraimffnt  eon&ists  in 
the  fr(«  uso  of  stimulants,  as  alcoholics  and  prepiiraliotis  oramutoiiiiL, 
and  of  lieirt  tonics,  especially  strychnine  and  digitalis,  with  the 
adminisit^tioii  of  fuMily  digested  food  and  placing  in  good  hygienic 
conditions.  Salt  solution  intravenously  and  aiitistreptoci«vJc  serum 
have  been  used.  The  results  from  the  use  of  autistreplocoecie  mtuiu 
are  conflicting  and  inconclusive,  liec^ntly  the  intravenous  inji-ction 
of  very  weak  solutions  of  formaldehyde  haa  been  suggested  and  tried 
id  Qsst,&  of  streptococcic  B«pticKmiay  but  reliable  conclusions  are  not 
yet  possible. 


L 


CHAPTER     XVI. 

ERYSIPELAS. 

Ektsipelas,  ok  St.  Anthony's  fire,  is  au  acute  iDfeciioiis  lu- 
Aammatkin  caiiseii  by  tlie  strejit-ootccua  (rrysi pelatis.  In  pre-anii- 
seplic  dnys  it  wiw;  n  not  infre*ivient  miupl icatinu  of  wounds. 

Pathoijmjy.— Tlie  (wiist-  of  Ihe  discaj*  is  si  chain  cocciis  from 
three-tenths  to  four-tenths  of  a  mit'i"(»niininieti"eiii  diamtter,  probably 
i<l«Dtiml  with  the  streptococcus  pyogciips.  The  organisms  enter 
Ilifott^L  «»Qiids  hi  the  skin  or  laacous  iii^uibraue  which  may  beeo 
Alight  as  to  escajje  notiw,  and  spread  in  th«j  lyiopbalic  v«?>***ls  iiiul 
spoicee,  sometime  extending  to  the  wipillary  blood-vessels  aad  even 
to  the  veiDs.  Wheu  conveyed  to  the  lying-in  wumau  the  result  is 
pnert^eraJ  fever.    Erysipelas  $ee-msto  be  moi-o  prevalcQt  ib  the  spring 

SDdfAll. 

Symptoms. — The  disease  uauitlly  begins  with  a  cbill,  sometimes 
with  nausea  or  voraitiug.  For  the  first  twculy-fonr  hours  no  change 
sbvml  Ihe  wound  oiay  Ire  notic^il  ex<^pt,  i>erbaps*,  a  slight  enlarge- 
ment of  the  nearest  lymphatic  glamla.  The  skin  itehes  and  burns 
and  becomes  red  and  redemntous.  The  redne^  has  a  well-marked, 
irregithtr  outline  «nd  spreads  in  the  direction  of  the  lymph  current. 
It  may  extend  over  a  largo  iirea. — irandrriiiff  rryatprhs,  or  may  apjiear 
At  a  distant  point — mdag^nUr  ^■ri/*ipfUis ;  the  parts  aOected  in  the  be- 
ginning may  become  inflamed  a  second  time.  The  color  is  dusky-red 
with  a  yellowish  tinge,  especially  noticeable  on  pressure,  Tlie  stin 
is  Bwullen,  brawny,  with  vesii-les  on  the  surface,  wrinkles  are  effaced, 
and  iti  facial  erysi(>ela£  the  eyelids  are  (.-l-K^d.  Destiuamatiou  follows 
sobKidenoe  of  the  inflammation. 

The  constilntionai  symptoms  are  well  marked,  the  tempenktore 
nogxng  from  102°  to  104°^  F.,  with  rapid  pnlse,  cwated  tongue,  head- 
ache, fiometimes  delirium,  constipation,  and  excels  of  urates  in  the 
^^         urine.     The  dise:isu  may  !ii.st  from  one  or  two  weeks  to  a  month, 
^^b  The  muroiu  mnnhrane  at  the  nose,  mouth,  and  throat  may  be 

^^^        affected.     Tlie  tongoe  and  tonsils  become  enormously  swollen  and 
I  tedeuiiL  of  the  glottic  or  pneuiiloliia  may  result.     KryiiipehM   wumi- 

I  torum,  or  ery»itpelas  of  the  new-born,  l>egtn8  as  an  inUainmation  about 

I  the  iinibilicuji,  which  may  extend  into  the  umbilical  veins  and  pm- 

L  dm-e  phlebitis. 

^^L  Phlrffmvnom  rryaijKtax  l>egina  in  the  skin  but  extends  to  the  stib- 

^^^^^ 
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cutaneous  connective  tissue.  It  occurs  most  frequently  on  the 
extremities  in  connection  with  ulcers.  There  is  greater  swelling,  tlie 
skin  is  harder  and  thicker^  and  the  constitutional  Gymptoms  more 
severe  thun  in  the  ordinary  form  of  the  disease  and  it  may  assume  a 
typhoid  or  septieamic  character.  Buppuration  is  ajit  to  occur,  with 
extensive  destmctiou  of  Couaective  tissue  and  gangrene  of  the  akin. 

Erysipeloid  is  the  u».me  given  by  Rosenbach  to  a  i-etieular 
lympLaugeitis  oceupriug  in  the  skin  of  the  fingers  or  hands  of  those 
who  handle  anima]  products — meat  and  fish.  The  cause  is  a  special 
micro-organism  supposed  to  be  a  mycelium-producing  fungus.  The 
disease  begins  with  liurning,  iteliing,  and  redness  of  the  finger,  which 
gradu:illy  spreads  to  the  dorsum  or  palm  of  the  hand,  seldom  ex- 
tending beyond  the  wrist.  There  is  little  fever,  and  the  disease  ends 
in  from  seven  to  fourteen  days  without  desquamation. 

Chronic  ulcere,  lupus^  epithelioma,  and  lymphosarcoDi^  hav«  beeu 
known  to  recover  after  an  attack  of  erysipelas,  and  toxins  of  the 
streptococcus  have  been  used  in  the  treatment  of  sarcoma. 

Complications. — In  the  simple  forms  no  serious  co  in  plications 
are  likely  to  occur.  In  phlegmonoui)  erysix>eht:S  venous  thrombi  may 
form,  with  metas^tASes,  endocai-ditU,  pericarditis,  and  aliscesses  in  the 
lymphatic,  parotid,  or  submaxillary  gla.uds.  Infection  of  the  orbit 
may  produce  suppurating  thrombi  in  the  sinui^es  of  the  brain.  As 
a  Sequel  there  may  l>e  a  chronic  iBdema  ending  in  elephantiasis. 

Di  AGNUS  I  a.— In  phlejfmonousiy'?fM?/(i.H  the  disea.se  Iw-gins  bt-neath 
the  skin  and  the  character istic  redness  is  not  seen.  By  some  no  dis- 
tinction is  made  between  these  two  disea^^es. 

P&vGNiisrs.— Tlie  prognosis  is  giiod  in  tiimpfp  erysipelas.  lu  the 
other  forms  death  may  result  from  septicjsniia,  pyiPwia,  hemorrliage, 
cedema  of  the  glottis,  or  pneumonia. 

TiiEATMENT.^Supportive  treatment  is  indicatcil,  but  a  laxative 
may  be  given  in  the  early  shiges  of  the  disease.  Tiuetui-e  of  chloride 
of  iron  in  twenty-five  drop  doses  every  two  hours,  day  and  night,  is 
thought  to  have  an  almost  specific  action.  All  ]ireeautioiis  must  be 
tukeu,  by  isolation  and  disinfection,  to  prevent  the  spread  of  the  dis- 
ease. The  following  looal  applications  may  be  u.sed  :  25  per  cent, 
ointment  of  iehlLyol  aud  lanolin  \  strong  solution  of  acetat«  of  ulumi- 
nuin  ;  carbolic  solution  X  to  20  ;  or  biehloride  solution  1  to  ItHH).  tu 
phlegmonous  erysipelas  make  incisions  early  to  prevent  giuigreue. 
To  prevent  siirctuling  various  methods  have  been  tried,  as  painting 
the  skin  in  advance  of  the  iullammjitiou  with  collodion  or  iodine, 
scarifying  a  zone  in  the  heallhy  skin  and  applying  1  to  2i>  cartmlic 
acid  or  1  to  UHh)  of  bichloride  to  this  scarified  belt,  and  pareuchyma- 
toua  injections  of  carbolic  actd. 


CHAPTER    XVII. 

TETANUS,    OB  LOCKJAW.    AKD   HVDROI'HOBIA. 

TETANtlS. 

THamm  Is  an  iafectious  diseuse  caused  by  aspecial  bucilliis.  vhich 
eiiI<TS  tbf"  tJaRues,  probably  iii  iill  cases  thrtmyh  a  "SFuuiid.  Hi-re  it 
pPMrluCCS  Ui%i  US  wbicli,  ■K-hen  ab8orbi."d,  excite  tonic  sjiasms  of  the  v<hl- 
ttntary  mascles  wliich  be(*oiiie  aggravated  by  thesligbtestdislurbaDue. 

l*.VTHoL<xiY.  — Tbc-  biicillus  of  tclaniis  was  discovereil  in  1S85  by 
Nicolaier,  and  was  ubtuiiied  in  juire  oiilture  in  1S89  by  Kita-sato,  It 
is  au  anaerobic,  ebot-t  rod,  often  enlarged  at  ooe  eud  from  f^ntainiug 
a  spon^  «»  t-liat  it  resembles  a  drumstick.     It  in  motile,  grows  io 


na.  ?1— Tctajiiic  hwlllL 

chains,  at  ordinary  temiierature,  in  an  ulniosphere  of  liydrogeii,  in 
gelatin,  wbicU  it  liquefies.  It  tJikes  aU  staiii!>.  The  siwres  may  be 
killed  by  five  niiDiite!*'  exposure  to  moist  beat  at  a  temperature  of 
UMi'*  C.  (i^li!"  F.)'  TLe  telauiLS  bacillus  Ls  foiiud  euuimonly  in  g-ardeii 
soil,  ia  the  dust  of  Btrw-ts  aud  dwellings,  iu  old  mii.s'iMry,  iu  Ibe 
czcruraent  of  hcrbivora,  and  in  putrefying  tiuidfi,  Brieger  isolated 
four  toxins  from  t-ultuns  uf  tetanus  bacillus,  eiieli  of  wbich  produt^ 
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spasms,  and  one  paralysis  ns  well.  The  ppcnliar  symptoms  of  tlie 
disease  seem  to  be  the  result  of  the  action  of  the  toxiiis  prinluce»i  \>y 
the  bacillus  on  llie  centPiU  nervous  systeui,  as  tlie  or^nisia  ii»*lf  ia 
iiMually  found  tii  the  pnsur  lismiies  near  tho  wuuml  and  rar«ly  in  llie 
blood,  nerve  lissuoK,  or  iutern:d  or^ns.  Punctured  wounds  are  par- 
ticularly liuhlo  to  bo  followed  by  tctatius,  l>eran.He  in  tho  rtfi-sw-B  of 
the  Wi^niid  the  organism  has  the  opportunity  of  gpowinp  without  the 
presence  of  oxygen.  Pnoctured  woands  of  tJie  bauds  and  feet  are 
more  likely  lo  be  followed  by  the  disease  simply  beeaiL<«e  they  are 
more  apt  to  be  soiled  with  the  dirt  wbieh  contains  the  orgiiiiisuLs. 
Necropsies  have  sometimes  nhowu  small  thrombi  and  esudatiou  iu 
the  dura  mater,  degenerative  changes  in  the  brain,  iiiflammal'ory 
changes  in  Ihe  cord  and  nerves,  and  evidenc*  of  a^n'cudiiig  neurilia. 
The  disease  is  Said  to  be  more  common  in  tropical  climates  ;  in  cer- 
tain sections  of  Ihe  United  Sbites,  as  ou  Long  Island ;  in  the  n^^ 
rice,  and  after  sudden  falls  iu  teinperatura 

VareetiJ':^.— Tetanus  occura  in  two  forma. — acttte  and  cbrotdr. 

Symptoms.— J CHte  Tetanua. — Afler  a  period  of  incubation,  usually 
one  week,  but  which  may  be  from  one  dsij  to  three  or  four  week*.  Ihe 
first  symptom  noticed  LsstifTnesa,  with  or  without  pain  iu  the  musclea 
of  tlie  jaws  or  neck,  which  the  pattent  attributes  te  having  taken  cold." 
In  a  few  boars  there  is  difficulty  iu  opening  the  mouth.  About  th« 
name  time  the  muscles  of  tlie  face  may  become  affected,  cattsinp  the 
risus  sardonicus.  The  spasms  extend,  involving  tlie  shoulders,  hack, 
and  lower  extremities,  with  opisthotonos.  The  musclesof  the  abdo- 
men are  also  affected.  The  bunds  aud  forearms  usually  escape.  I'riu- 
pism  is  an  occasional  ±4>'mptom.  The  Spasms  are  tonic  in  charact<;r, 
btit  tlie  slightest  disturbance — a  touch,  a  draught  of  air,  or  a  loud 
noise — aggravates  them.  The  heart  and  other  muscles  have  heen 
ruptured  and  bones  fractured  duriufx  Iheni.  The  pulse  is  weak  and 
rapiUi  the  skin  bathed  iu  perS|)ira.tion,  and  the  temperature  ritiesto 
101°  to  UVi°  F.,  and  sometimes  continues  to  risti  after  dejith,  reaebing 
104°  to  113°  F.  The  mind  is  clear,  but  the  patient  is  anxious  from 
pain  and  loss  of  sleep.  Dejith  may  be  sudden,  from  spasm  of  the 
heart  or  muscles  of  n^piration,  or  gt-adual  from  exhaustion. 

Ckronic  Tftanvs. — In  tJie  chronic  form  the  first  symptoms  appear 
gradually,  and  usually  after  a  longer  perirwl  of  incubatiou  than  in 
the  acute  form.  OontmcUou  of  the  muscles  of  maslicalion  (trismus) 
always  occurs,  aud  sometimes  all  the  voluntary  muscles  are  affected, 
as  in  the  acute  form,  but  the  aggravated  spasms  are  not  as  fre*iaont 
iv)r  as  severe,  and  the  patient  docs  not  suffer  so  much  fnuu  exhaustion. 
The  di»«:tse  may  last  from  six  weeks  to  two  months^  or  eveu  longer. 

TrIanuM  ni-omitomin,  or  Irismua  na«"mriut/t,  is  acute  tetaoos  of  the 


TETAXUS. 
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nnw-bom.     It  occurs  in  infants  within  the  6ret  week  after  birth,  and 

in  due  to  infectioQ  through  the  umbilical  cttrd 

Ttlanim  hifiirophiAiirmt,  i»r  li^-ad  Utanas.  luai,'  he  araie  or  ckrttnic,  and 

oeciirs  after  injnrieit  uf  the  regions  supplied  by  tliv  cniutal  nerves. 

There  is  asiially  paralysis  of  llie  facial   nsrvp  on  the  side  of  the 

ii^nry,  iu  additinn  to  trismus  iind  spii^ui  iif  the  pbaryngeiil  inusLdea 

OcxBsifinally  the  niui^Ie^  of  tht*  ufirk  aud  iibdomeii  are  involved. 
PtierpenU    Tftanue, — Tetanus    occaaionaily   occurs    in    puerperal 

woBWa,  and  may  l>e  a<;ut«  or  cUtouic.     It  sboiild  not  b«  mistaken  for 

eclii  m  p6i  a. 

DtAUNLKfis. — Tetanua  must  be  distioguisbed  from  the  following 

diseases :  luAammation  of  the  temporornuzillary  articulation,  of  the 
tertb,  or  of  the  cervical  gland-s  and  bysteria.  In  str>j<:hnine  poimning 
th«  spiutius  do  not  begin  in  the  muscles  uf  the  jaw^  but  as  general 

coDTUlsinns.  In  Mantf  the  sp:L>«iiLS  adect  chieBy  the  extremitiee,  and 
can  be  ppo<Iucc:<l  Vty  pressure  on  larf^e  arteries  or  nerves.     It  oceura 

after  thyniidectumy,  in  dilatation  of  the  stouiach,  chrouic  diarrhcea, 
rickets,  etc.  In  h^ilroph«bui  the  spasms  occur  in  the  throat  only  OD 
■ttemptiug  to  si^'allnn-. 

(■bikin«i«i«. — The  mortality  in  acute  tetanus  is  over  90  ^wr  c«nt-. ; 
in  the  ebruuJi':  form  it  is  much  leas.  In  children  under  ten  years  of 
age,  IQ  soldiers  wounded  in  battle,  and  when  Ua  iucubatioit  period 
is  l«fl8  than  one  week,  tetanus  i»  especially  fatal.  Cases  of  acutei 
tetanus  usually  die  before  the  seventh  day. 

TKK.VTMK^T. — Pn>pbyla<;tic  treatment  is  of  the  utmost  imporlanee. 
I'unctured  wounds  t«bould  be  laid  open  freely  to  the  t}uttom  and  tbor- 
oaghly  di-sinfeeted.  Chloral  nmy  be  given  in  dose^j  of  from  one  luiti- 
diml  lo  two  linndred  grains  dally  until  the  spasms  cease.  Chloroform 
by  inhalation  is  sometimes  necessary,  to  give  the  patieut  rest.  Ampu- 
tation in  tetanus  is  rarely  if  ever  beneficial.  Disinfection  or  excisinn 
of  th*  wound  may  diminish  fiie  supply  of  toxios.  Several  casi-a 
have  been  reported  ns  cured  by  intracranial  subdural  injections  of 
tetanus  antitoxin.  The  rfmedy  should  l»e  given  iiuuiediatBly  after 
tbe  first  symptoms  <»f  the  disease,  or,  ttetter  still,  as  a  prophylactic 
b«for«  the  symptoms  begin.  8i]bfutaue«.ius  iDJectlDasof  carbolic  acid, 
ten  to  thirty  drops  of  a  I  per  (Kut.  solution,  every  four  hours,  may  I>e 
umhI  (^Ttaccclli).  Suistaiu  the  strength  with  nutritious  food  by  mouth 
or  rectum. 


inrDROPHnBiA,  lyssa.  hr  rabees. 

Uyttrifphnbut  isun  acute  infections  disease  of  the  nervous  system, 
cautwd  by  the  inoculation  of  a  3t>ecific  Tirua  from  an  animal  atUictcd 
with  Ivwia  or  rabie«. 


15R 


GENERAT-  SURGEHY. 


I 

I 


I 


P.VTHOLoov.^Rabics  oo^^'iirs  moat  frp(jueiitly  in  the  carDivora, — 
Uie  dog,  wolf,  fox,  Jackal,  Ciit,  iiml  fikunk,  —  hut  is  stiutetimes  st^u  in 
lierbivorous  aiiinialK,  as  the  ox,  horse,  or  sheep.  It  is  eaid  also  l<» 
occur  ill  swiue,  birtls,  ami  iloniestie  poultry.  The  diseaMc  in  man  is 
always  obtained  by  iuoculalion  from  iin  aiiiiniil,  usually  by  iho  bile 
•of  a  (lop.  It  hiia  been  e^tim»ted  tLat  ouly  frftui  Itl  t«  14  per  cent,  of 
those  who  are  bitten  by  rabid  uqimals  develop  the  disease.  The 
virus  is  eoutained  not  only  in  the  »iUivu,  but  nlmt  in  otber  lluiUs  and 
tissues  of  the  affected  animal.  liabies  in  a  ding  may  first  show  itself 
by  unUSttal  affection,  and  tlie  animal  miiy  inoculate  his  uiaHter  l»y 
licking  his  hand.  J'uro^cyams  of  mge  follow.  alterDatitig  with  dul- 
ness  and  restlessness.  H(i  Wiiiidei's  about  with  slinking'  ai*]tect,  red 
eyes,  aiid  foamiud;  inonlli,  and  if  molested  altacka  the  aggre-ssor  witb 
imoontrollable  fury,  seizing  anything,  even  a  red-hot  iron  if  pr^ 
sented  to  him,  without  evideflce  of  pain.  Ho  does  not  avoid  water, 
bot  driuks  it  eagerly.  ParalyRiw  follows  tLe  stage  of  eseiteuieut,  and 
death  usually  occurs  in  from  six  t*  eight  days. 

The  post-mortem  lesions  in  hydrophobia  are  not  well  defined. 
HyperiEuiia  of  the  brain  and  iip|>er  part  of  the  spinal  cord  and  their 
tocnibranes  ig  nsuidly  found.  MieroscoplKd  examination  of  the 
raedullii  oblongata  iind  the  spinal  cord  has  shown  lesions  of  un  in- 
flammatory character,  distention  of  the  uiiiiule  vessels  of  the  conl, 
witb  accumulations  of  leaeocytc-i  in  the  pertvaecular  lymph  shesiths. 
The  mucous  membrane  of  the  alimentary  tract  is.  found  congested, 
while  the  kidneys  may  give  evidenee  of  cloudy  swelling. 

SVMPTUM-**, — ( 1 )  Thr  gfagr  of  ittcabattom  is  usually  forty-two  days, 
but  may  be  iis  short  as  one  day  or  as  long  as  eight  mouths.  (2)  Thr 
prrmonitaiy  nlagi;  lasting  from  one  b>  three  days,  with  pain  or  uo- 
easilieBB  in  tlie  womid,  the  scar  iff  whieh  may  become  irritable  and 
congested  ;  an  uneont Tollable  feeling  of  depression  or  apprehension, 
with  headache,  loss  of  sleep  and  appetite  ;  shooting  pains  from  the 
Beat  of  the  wouud  or  other  parts  of  the  body,  or  a  general  hyiJcnee- 
thtfiia  to  currenla  of  air  and  to  lighL  The  first  WL'll-marked  symp- 
toms appear  :ts  spa'^ms  of  the  mn^wles  of  deglutition  and  respiration 
whenever  the  patient  attempts  to  swallow  a  liqaid.  (3)  Thr  nlug*-  of 
e.rrileiiuitt.  Paroxysms  come  on  more  frequently  and  are  exciti-d  by 
the  slightest  disturbance  of  any  kind.  Swallowing  1h  usiiHlly  impos- 
sible, tbe  mere  suggestion  bringing  on  a  spasm.  The  mind  is  clear, 
tbough  filleil  with  eieit«*ment,  anxiety,  and  terror,  and  hallucinations 
may  occur.  Mucn.s  eollerts  in  the  fauces,  atid  the  hoarne  cough  ex- 
cited hiis  been  compared  to  a  dog :«  bark.  Tlie  tempenilare  niugea 
fyem  100°  to  103"  F-  (37.8°  to  39.1"  C.)  and  the  pulse  corpes|Mmds. 
This  stage  may  last  from  Uiirty-six  to  seventy -two  boars,  ending  in 


HYDROPHOBIA,  LYSSA,  OK  RABIES.  159 

death  from  exhaaetion  or  asphyxia,  or  in  the  fourth  stage.  (4)  The 
ttage  of  parali/su,  characterized  by  the  reuiission  or  the  spasm,  but 
death  resalts  in  from  two  to  eighteen  hours  from  a  rapidly  ascending 
paralysis,  involving  the  heart  or  muscles  of  respiration.  The  entire 
duration  of  the  illness  is  seldom  longer  than  six  days. 

DiAGNoeiH. — In  tetanus  the  spasms  are  tonic  in  character  and  begin 
in  the  bock  of  the  neck  or  the  mnsclesof  mastication,  while  in  hydro- 
phobia they  are  clonic  and  b^in  in  the  muscles  of  deglutition  or  of 
respiration.     Hyrierical  kydrt^hobia  resembles  the  genuine  disease. 

Prognosis. — The  disease  is  invariably  fatal. 

Teeatment. — Give  morphine  and  chloroform  to  relieve  the  pain 
and  paroxysms,  and  enemata  for  thirst  The  most  important  treat- 
ment is  prophylaxis.  Excise  or  lay  open  the  wound  and  cauterize 
with  nitric  acid,  and  send  the  patient  to  the  nearest  Pasteur  institute 
for  treatment  with  emulsion  of  dried  spinal  cords.  Cords  from 
rabbits  with  hydrophobia  that  have  been  dried  for  various  periods, 
from  one  to  twelve  days,  are  used,  beginning  with  the  one  which  has 
been  dried  twelve  days,  next  day  using  one  which  has  been  dried  ten 
days,  and  so  on,  until  an  emnlsioD  of  the  fresh  cord  may  be  injected 
without  harm. 
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(iLASDEHS.  KyUINIA,  OR   MALLEPfi. 

Gi,A.NDEBala  ail  acut«  or  cliruDic  infectious  •Usea^O',  oocuaioaally 
Been  ia  man,  and  produced  by  the  iKieilluB  mallei.  TIi«  biicillii» 
mallei  is  a  stiiall  rod,  somewhat  shorter  and  thicker  than  thio  tubercle 
bacillus,  two  to  five  micromillimttres  long  and  five-t«ntbs  to  one  and 
four-teDthfi  micromillinietres  thick.  It  is  facultative,  anaerobic,  noo- 
motile,  multiplies  by  segmentation  and  probably  also  by  spor^ts.  It 
grows  in  the  usual  media,  making  white  or  yellowish  thread-like  col- 
onies. It  is  destroyed  by  subjecting  it  for  ten  minutes  tv.  a  heat  of 
C131"  F.)  50"  C. 

pATaouxfv. — The  disease  is  primarily  oue  of  horses,  a»is«e.  and 
mules,  ID  which  it  appears  in  two  i^QTms,^as  glandem,  acute  or  chronic, 
affecting  chiefiy  the  macous  membrane  of  tlie  nose  and  other  piLrt« ; 
and  as  furry,  acute  or  ehroriie,  charaeterizeii  by  the  appearanu*  of 
nodules  iu  th«skiu  i^farcy-hudsh  which  arc  metastatic  deposits.  The 
borse  probably  receives  the  germ  through  the  nose  by  inhalation. 
MTien  it  o^^c^lrs  in  man  it  iisuiilly  affects  persons  employed  in  Hie 
care  of  horses,  iDfeclioiii  taking  place  Itycuntaet  of  the  nasal  secretion 
of  an  affected  animal  with  tbe  inucous  membnines  or  an  abrusioo  uf 
the  skin.  Ft  may  be  transmitted  from  man  to  man.  The  Imcillus 
produces  a  low  grade  of  inflammation,  resulting  iu  grauulatiou  tii«uc 
which,  for  want  of  the  proper  hlooti  supply,  soon  brenks  down,  witli 
the  formation  of  pus  and  deslrnctioii  of  the  tissue.^.  In  man  tlie  di.t 
case  bef;iiis  in  tbe  skin  and  subcutaneous  cellular  tissue,  then  extends 
to  the  mucous  membrane  of  the  n*i.sc  and  the  respiratory  tract,  to  tbu 
longs  and  other  organs,  and  is  diasemiHated  by  the  lymphatics  and 
blood -veswls  as  metaj^tases. 

HvMiToMM.^Iu  the  acute  form  the  period  of  incnbatiou  is  fmm 
three  to  eight  days.  At  the  point  of  inoculation  a  form  of  cellulitis 
ofiMi  erysipelatous  clmra<'t?r  appears  with  lymphai^^tis  and  swelling 
of  the  H^ljiicent  lymplialic  glands.  Vesicles  form  which  may  contain 
a  blotKly  fluid,  and  later  siippurution  and  ^»iigreiie  may  take  plaei\ 
produciug  a  nigged,  phagedenic  ulcer.  A  wound  which  has  heale^t 
may  break  opt-n.  If  the  mucous  membrane  of  the  nose  l)e  affectfnl, 
ulcers  form  which  spread  and  destroy  bone  us  w^ll  at»  soft  tissue.     At 
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e  time  general  symptoms,  as  ehill  and  elevation  or  tftnijera- 
tnrv.  fH-A-ur,  Fruni  one  or  two  ilays  to  two  or  thrtt  weeks  after  the 
Arst  Hyiiiptons  a  general  eruptioa  of  papules  takets  plarce  in  the  skia. 
Tbcee  heooai*  pustular,  or  hetiiorrbagic  vesicles  form.  At  tlie  surae 
timo  the  oiiieous  .surfaces  sire  afTt^cteil  in  a  similar  nmnnLT  ^  the  eye, 
moDtli.  respiratory  and  alimentary  tracts  receive  deposits  of  the 
virus,  suli^ieqneut  ulceration  taking  place  with  n  aiueopnrulent  dis- 
diarge.  From  tLcgenei-alinleetionsymptomsof  pyaemia  will  appear, 
or  in  primary  internal  infectiou  the  diiMiase  may  be  mistaken  for 
bold  fewer  before  the  appeai-anee  of  the  external  leeious.  Death 
tlie  reisult  of  eihaitstion. 

l>iA(SNf)fiiA — ^The  disease  most  be  distiiiguifilied  from  furuncle, 
ewhaocle,  lymphangeitis,  erysii;>elas,  rhemuatism,  uud  typhoid  fever. 
Mallein  may  be  used  as.  a  diagnostic  test — like  tuberculin  in  tuber- 
culosis. 

Tkeat^eest. — The  prophylactic  treatment  coiisista  in  destroying 
uumals  afflicted  with  the  disease  ami  in  thorongh  disiitfeetion  of  tbe 
premises  uoenpied  by  them.  Liolat*  the  patient.  If  the  point  of  lo- 
ociilation  can  be  found  before  general  iufectiou  takes  place,  remove 
it  Lborougbly  and  cauterize  by  tbe  actual  caotery  or  nitric  acid. 
Oi)en  and  disinfect  nodules  and  abscesses.  Give  toDics  aud  stioia- 
Uuits  to  support  the  patient's  strength. 
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Anthrax  is  an  acute  infections  diseiise  caused  by  the  entrance  into 
the  tissues  of  the  bacillus  anthrucis — the  largest  of  the  known  patho- 
g«uic  microbes  and  one  of  the  earliest  discovei'ed.  It  is  aerobic,  uoa- 
motile,  from  five  totfu  uiicromilliiiietres  long  and  one  to  one  and  one- 
fourth  microuiillimetres  broad,  occurs  in  tlio  form  of  rods  with  square 
ends,  and  grows  in  chains,  in  mmtof  tbe  culturcmedia,  liquefyiug  gel- 
atio.  is  destroyed  by  a  temperature  of  132°  l'\,  and  in  the  bodies  of 
living  aniniaU  multiplier)  exclusively  by  segmentation,  but  nnder  favor- 
able conditions  in  other  media  it  produces  spureswbich  are  extremely 
resislunt  to  the  ordinary  methrais  of  sterilization.  It  is  supposed  to 
gro-ff  iin  plants,  -wheoce  it  is  taken  by  herbivorous  auimaLs  and  de- 
ops  in  the  mouth  or  intestine. 

I*ATHOLix;¥. — The  disease  affects  animals  in  all  parts  of  the  world, 
esfipcially  BuKiia,  Huagary,  France,  and  fJermauy,  where  it  often 
prevaiU  as  an  epidemic,  caiioing  the  death  of  large  uuiulicrs  of  cattle 
and  iu«n.  The  animals  moftt  frequeutly  aOected  are  cow^  slieep,  and 
boises  ;  donkeys,  goats,  and  swine  being  less  su.tceptible.  Men  win- 
I  tliediseaee  by  handling  hides,  hair,  and  wool,  inbaliug  tbe  dried 
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aporee  or  remving  tLera  on  abraatons,  or  by  iuoculatioa  from  the 
bit^sof  iiisefts.  PiujMiiortem  exiimination  shows  largo  uuinberBof 
the  luR'illi  ill  lh«"  rissiips  utHtiit  llie  piistulos  or  carlmneles ;  iit  the 
liver,  kidiK'yfi,  and  especially  the  spleen ;  also  in  Ilie  fullicJps  of  thoi 
[Wtiomtwli  aitd  iiitestiiies.  Tlie  oipillary  veKsels  tlirouj^Lnut  tbe  butly 
rtoaltnoat  blockftd  with  the  haeilH.  The  blood  jg  tliick  and  tJirry, 
with  no  teiideiwy  to  coagulate,  and  ulwrous  or  puippeuniiB  patchiai 

are  sometimes  fuuiid  on  the 
mucous  and  aerouB  mem- 
bninea.  Itecompositioii  be- 
giiia  early  iii  the  wulaver. 

SvMPToMs.— The  periodi 
of  iiicubatiwn  is  from  une  to 
three  days,  ocCasiotiiiUy  fonr- 
teen  days.  The  dia&ase  oc- 
cui-s  in  two  forms.  Anthrax 
cat'huncle  ofcurs  in  dent^.  vas- 
cular tissues  and  begins  at 
^^^^^^^B9i^^B.  '»^4-v^:^.  ■  lh<:  point  of  iniK^ulatioD  o&a 

^^^^^^^|^^Ek|^^U^p  small  red  spot  nr  papule,  with 

^^^K^^^9^^^^^^  )iii  itchiii^  or  Vmriung  sensa- 

^^^^H^^^^^^^  In  less  Ibau  twenty- 

fto.7S.-B*elIlLJSo(  .nthr.*.  fO"*-  boUFS  S  Veslfll)  TODtaiU- 

ing  :l  brownish  fluid  forms. 
bursts,  or  dries  into  a  brownieh  scnb,  with  depresse*!  i?eiitre,  but  uo 
suppurstion.    A  red  inllanitnutory  urea  surrounds  the  Bunband  a  riag 
of  ftecondarj'  ve*icl«  develops  around  tbc  flnat.    The  vesick-s  may, 
resemble  those  produced  by  VEU'einatiijii.     Hwelliiig  uud  iafiltrotioaj 
follow,  forming  a  taihuncahtr  tumor,  which  may  subside  or  becoma] 
gangrenous  and  aloiigb.      A ntbrcur  a-denut  occ-nrs  in  loose  cunnectivt 
tissue  and  api>ears  with  (pdema,  great  swelling  at  thft  point  of  inocu- 
lation, livid  skin,  blebs  filled  with  a  bloody  serum,  and  aecroaia 
(XTor  in  patches,     In  either  form  there  is  little  pain,  but  lympiioD' 
gcMisand  phlebitis  wilh  the  forumtion  of  septic  thrombi,  metastatic 
nl»!ic-ej?s«"-.s  and  genrral  infection  may  result.     Otherwise  the  institu- 
tional symptoms  are  perhaps  merely  ejtiilly  Hensations  and  a  rise  of 
tempemtune  to  lOO'*  or  lOl*  F. 

I>tAr{Ni)KT«.— Onlinary  carbniiele  is  excluded  by  the  ilepressed 
«whar,  aud  the  absence  of  suppuration,  pain,  nnd  tenderness.  Tbo 
oe^eniatous  form  must  not  he  confound^  with  phJegmonouij  erysipelas 
or  with  uialiguant  (sdema.  BacteriulogieAl  examination  will  eon&rm 
the  diagnosis. 

The  pRoiisOHis  is  more  unfavorable  in  the  tedematoua  form,  on 
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acponnt  of  the  greater  liability  to  genenil  infection;  also,  vrhen  the 
primary  lesion  Is  sitanted  on  the  head  or  trunk.  Tlio  mortality 
^-aries  from  five  l<«  twenty-five  jwr  cent.  OeoemI  infet'tion  i*  siliiiost 
invariably  latal. 

Tkeatmkst, — Ilemove  the  iiifected  urt'Ji  bt'lbre  general  infection 
takes  place.  In  the  cartmnrnlar  form  excise  the  pastale  or  car- 
buncle. If  this  is  done  within  the  first  forty-ei^ht  hours,  fr<^neral 
infection  will  often  be  prevented.  lu  the  ^emalvm  r&rni,  when 
«xcision  is  impossible,  make  multiple  incisions  to  relieve  the  tension 
of  the  congested  tis^nei*  and  dress  antij^epticiiUy.  Hypodermic  lujec- 
tioua  of  carbolic  acid,  strength  1  t<i  10,  in  t-he  infected  tissnes  and  the 
margin  of  the  healthy  tissues  may  be  made  every  six  hours  until  the 
di.^ease  seems  to  be  under  control. 

ACTINOMYCOSIS,  UAY  FTNGrs.  <»R  LUMPY  JAW. 

AettTtomyru^ia  is  a  chFOule  infections  disease  caused  by  the  presence 
in  the  tissues  of  the  ray  fungus.  To  the  naked  eye  the  organisms  ap- 
I>&ir  nfi  growths  about  the  size  of  millet-seed.     They  are  yellowish, 
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Fid.  71.  — Ai?l1rnm]-ra  or  raj  tna|nM>     iAtltw  Ur«*l  J 

Rulpbur-like  bodies,  with  a  soft,  onctuoua  but  gritty  feel.  Under  the 
microscope  they  appear  as  cliLslers  of  straight  or  wavy,  branching 
thready  clnb  or  pear  shaped,  radintiug  from  a  common  ctfntre.  They 
are  siipjxvsed  to  t>el'>i:ig  to  the  cladotJtris  variety  of  fungus,  are  stained 
by  the  ordinary'  solutions,  aud  cultivated  upon  blood  serum,  gielatln, 
or  agar. 

pATiioi-oaT, — In  1877  Bollinger  first  noticed  the  ray  flingus  in 
"lumpy -jawed"'  cattle,  it  has  been  found  on  rye  and  barley  and 
probably  enters  the  tissuee  of  the  animal  through  abrasions  of  the 
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macoiis  menibnine.     Here  it  excitca  prolifenition  of  eelLs  and  the 
forination  of  granulation  tissue  in  the  juw-a  or  other  parts,  with  the 
production  of  tumors  resembling  siircoiiinta.     On  ficction  siich  tutnora 
show  many  soft,  sulphur-yellow  spot-*  in  llie  red  ti.s.>«ai^,  and  un  miero- 
scupic  esamiuatiou  these  flpota  iire  found  to  C4>n8ist  of  the  ray  fiiogus. 
Jl&b   caotractd  the  disease,  pnthslily  chiefly  from   iuft;ctMl   ^alii, 
Ifcfuagli  the  mouth  and  pharynx,  soiaetinira  the  respirator}*  or  intes- 
tinal Imet,  and  occitsionally  the  skin. 
■       Stiiptoms. — In  man.  as  in  wittle,  the  diseii«e  is  moat  frequently 
^MlMnad  in  the  lower  jJiw  or  some  adj^ont  struf'tnre.  svt  the  mouth. 
^PNCC^of  ce.'iophiLgus,  but  iiny  orj^iin  may  be  invailed.     It  ttrst  ap- 
pnhnt  as  ii  hard  nodule  of  slow  gmwlh,  and  with  little  or  no  p»iD  or 
ejgns  t)f  iiiQanimatioD.     The  lymphatics  iire  uot  iuvolved,  no  that  en- 
laiSVinent  of  the  glauilfl  does  not  occur  until  after  eecondary  infectiuii, 
imd  if  general  infeetion  lakes  place  it  is  through  tin-  Wood-veisels. 
Un  dliMii&e  advances  with   furination  of  griinulation  tissue,  which 
fkna  nut  orgrauize,  butbreakj^  down,  with  ulceration  and  suppuration. 
Tb*  ))»»  resembles  that  from  tutierculous  ubseeK!iCt&,  but  conlainfi  the 
fkutgiiR.     The  progi'esH  of  the  infeolion  ia  similar  to  that  of  malignaut 
lamor,  destroying  all  the  tissue.s  which  it  Invades,  infecting  the  \-eins, 
produring  nietafttaaes  and  tinally  detitb  from  pyaemia,     ^f^n^llrn  /not. 
often  seen  in  India,  13  a  form  of  actut(fmif<-oiie,  in  which  the  fungus 
[:in%*H4le»  the  feet,  canaing  oarias  and  nurueroaa  sinoses,  with  the  dis 
I  of  oharaetcristic  pus.     SomeauIh«irH  claim  that  Matl urn  foot 
idwi  to  another  fungus,  the  f'hiontjphc  Cartrri. 
DlAuSo-sls, — Afiinomycovi*  is  easily  distinguished  fniin  mrroma 
''»tul  the  ^ranulomata.  resulting  from  syphiliK  and  tuberculosis  by  the 
iw  of  the  mieroseopo. 
L       l*Hi»osos[a.— The  prognosi-s  is  stTious ;  many  cases  end  fatally. 
L^    iKfijkTMtKl*. — Remove  the  tumor,  including  all  the  infected  area^ 
miMB-aa  p<jaeib|e,  making  the  inei3ioiis well  beyond  the  diseased  area 
in  tlio  wmnd  tissncs.     Open  abscesses  and  excise  the  walls  if  poasilile, 
Ii^ert  a  1  to  'ill  .solulion  of  carbolic  acid  iiit^j  ti.ssues  which  c:)innot 
fbo  removed.     When  the  dise»He  aOects  un  extremity  and  thorough 
Sion  is  iniposNiblc,  amputate.     Iodide  of  p>^>t-aA8iuui,  given  iiiter- 
in  fall  doees,  Las  a  ii[>eciul  curative  efTert  on  the  diHCiiHU. 


CHAPTER  XIX. 


^. 


TUBERCULOSIS    ANI>   PLAGUE. 

TrBEitrrtosis. 

TmERCTLosiH  is  an  infovtious  disease  caused  by  the  bacillas 
tutterculoBis,  wliin'h  iniiy  mauil'est  ilself  by  Icm»^1  infection  or  by  Rcu- 
enil  ilisseminatioD.  ExpeTin)«itts  lowing  the  iufectious  nature  of 
ttil>erculous  material  were  made  by  Koi-tum  iu  178ft.  and  by  otliers, 
but  the  exact  nature  of  the  inftctious  agent  was  uot  understood  until 
1*482.  when  Koch  discovered  tbe  tuberele  tiaeillus. 

The  tubercle  bacilluK  is  au  aerobic,  nou-motilc,  slender  rod,  /rom 
two  tu  six  tnicroinillimetrcs 
lung  (about  oue-half  to  on«- 
third  tbe  diameter  of  a  red 
hloodcoriniscl*-),  in  breadth 
oue-iifth  to  one-sixtli  of  ite 
length,  usually  Htraight,  but 
may  be  slightly  curved  ; 
gruws  8.iDgly,  but  sometimes 
ia  piiirs  or  in  bnnchies  ;  geu- 
erally  beaded  in  appearance, 
from  fonr  to  eight  cleAr  spiots 
alternMing  with  the  staiued 
parts;  multiplier  by  tissioii 
and  possibly  by  fpOre  fwr- 
mation ;  stains  with  Gram's 
method  or  iiiehl's  carbol- 
fuelisin  solntion  ;  can  be  rul- 
tiv;\tet|  on  blood  serum  or  glycerin  and  gelatin  at  a  temperature  of 
(ftS"  F. }  37"  C;  and  is  e;isily  killed  by  direct  SQTiUght  or  by  the 
ordinarj'  antiseptie  solutioiiB. 

P\THOLfXJY, — Two  varieties  of  tubercle  are  found  in  the  lissoefl, 
— namely,  the  gray  and  the  j/t-ltotr^ — the  difference  being  due  to  fattj' 
degenf'rutitm.  Large  masses  are  formed  by  the  blending  of  several 
yellow  ttibereles.  Under  the  mieraseoiie  a  tiiliercle  is  8e»'U  to  eonsist 
of  the  following  [larts  :  (.1)  In  the  centre,  one  or  more  multiple  nucle- 
ated giant  cells;  (12)  outside  the  giant  cells,  usually  large  cells  with 
big  nuclei  and  granular  protoplafim  (epithelioid  cells) ;  and,  ^3^outj;ide 
of  Uiiese,  a  zone  of  lymphoid  elements  or  leacocytcficoutajncd  Inanet- 
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work  of  fibrous  tissue.  The  bacilli  are  found  in  the  giant  cells  or 
between  the  epithelioid  ('ellR. 

Certaiu  secondary  chwiffis  take  place  in  tubercles, ^namely^  casea- 
tion, or  coagulation  necrosis,  dne  to  obliteration  of  the  bloodvessels 
or  to  the  special  action  of  some  substance  produced  by  the  bacilli. 
The  change couameneea  In  the  centre  of  tlie  tubercle,  where  tliebacilli 
are  most  numerous,  and  spreads  towards  the  periphery.  Fatt>-  degen- 
eration may  proceed  U>  disintegration,  with  the  formation,  of  abscess; 
or  crtlcijicatioit  may  occur  from  the  deposit  of  lime  salte,  and  the  tuber- 
cle is  rendered  inactive.  On  the  other  band,  the  leucocytes  in  the 
periphery  of  a  tubercle  may  dei'elop  and  produce _flAr«('ri  tissue,  which 
imprisons  the  bacilli  and  keeps  tbeui  iiiactire  for  an  indefinite  time. 

Modes  of  i;:*trance  into  tue  Body. — The  tuhcretcbanilm  may 
pass  from  the  mother  to  the  child  during  fetal  life  (hereditary),  but 
this  rarely  occurs.  The  iubcritanceof  tissues  especially  favorable  to 
the  growth  of  the  germ  is  probably  moi'e  common.  No  doubt,  in  the 
majority  of  cases  the  germs  enter  through  the  respiratory  passages  by 
the  inhalation  of  air  containing  dried  sputum  or  pus  from  tuberculous 
patients.  They  may  be  conveyed  bj'  kissing,  or  the  use  of  articles 
which  have  been  used  by  a  tuberculous  patient ;  or  in  the  milk  of 
tuberculous  cows,  infected  "rare"  meat,  or  other  contaminated  food. 
In  the  intestine  the  bacillus  is  apt  to  locate  in  Peyer'spatches.  Slight 
wounils  of  the  skin,  as  cuts,  abnisiona,  or  hang-nails,  frequently  form 
the  avenues  of  entrance.  Infectious  disuses,  as  mea.sles  and  scarlet 
fever,  lower  the  vitality  nnd  render  the  iadividual  more  suBceptible 
to  invasion  by  the  germe. 

Meass  of  Dissemination. — The  bacilli  extend  from  the  tuber- 
culous foous,  first  through  the  lymphatic  system.  They  may  be 
arrested  iu  the  lymphatic  glands  and  cause  swelling  and  abscess,  or 
they  may  pass  through  and  enter  the  venous  circulation,  A  tnber- 
eulous  thrombus  may  form  in  a  vi-in,  and  from  this  infected  emlnli 
are  widely  disseminated  and  may  involve  any  organ  or  tissue  of  the 
botlj'.  It  has  been  estimated  that  from  1.5  to  '2^)  per  cent,  of  all 
deaths  result  from  tuberculosis  and  it  probably  causes  more  work  for 
the  surgeon  than  any  other  infectious  ^vsvage.  No  age  is  exempt,  but 
it  is  more  common  in  the  young,  especially  in  the  bones,  joints,  and 
lymphatic  glands. 

ScaoFULi  (from  nrro/a,  a  sow),  or  stbcsu,  is  a  name  formerly 
given  to  tubereulosis  of  the  cervicul  lymphatic  glands.  It  is  charac- 
terized by  a  ijeculiiir  ap]>ear<ince  i)r  type.  A  scrofulous  child  is 
usually  a  blonde,  with  pasty  complexion,  light  hair  and  eyes,  thick 
lips,  large  nostrils,  dull  expression,  haxing  a  tendency  to  colds  and 
chronic  Indammation  about  the  uose,  eyes,  ears,  throat,  and  pulmo- 
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nary  orgatu.  By  Some,  Scrofula  is  tlioiight  to  be  caused  by  a  Special 
germ  ;  otlit^ns  rfgard  it.  as  a  diathesis  resulting  (mm  lierwlitary  syphi- 
lis, or  tlie  general  *v'ideiic*  of  ]M>or  development  and  a  we;il£  coDsti- 
tubioD,  aiDsed  by  the  lack  of  good  hygicuic  cu editions. 

TUBKHcnr^ism  of  thi-;  skim  wCurs  in  two  forms.  Iiipiui  rulffarit 
and  uii/rtiiiiii/yil  irJwrfh:  Lupus  is  seen  most  freqaently  in  llie  yoiinp, 
on  Uie  face,  but  other  portions  of  the  body,  particularly  the  extremi- 
ties, may  be  affected.  It  fiist 
appears  on  the  cheeks,  n'jse.  or 
some  other  part  of  the  face,  m  ^ 
patch  of  small,  soft  papules  of  a 
reddish-brown  color,  lyin^  jiisl 
benf^tli  the  cuticle.  The  papules 
contain  tubercle  biLCilH,  and  as 
Ibey  grow  they  may  coalesce  and 
Ibrm  granular  Qja^-iseH  (lupns  hy 
pertropbiras)  ;  the  process  may 
extend  by  the  formation  of  new- 
papules,  or  tubercle^!  in  the  pe- 
ri jthery,  wli  i  le  heal  i  ng  takes 
place  ia  the  centre,  with  desqiia- 
mation  of  the  epidermis,  leaving 
whitish  eieatricial  tissue  (1.  ex- 
foliativus) :  or  the  tuljercles 
break  down,  and  ulceration  may 
extend  from  one  cheek  to  the 
other  across  the  nose,  to  the  con- 
junctiva or  auditory  canal,  or  to  the  niQcons  membrane  of  the  mouth 
and  nostrils,  periosteum,  and  bone,  causing  fearful  destruction,  fol- 
lowed by  mutilating  eontmctioos  (I.  exetJens), 

Aiialomi/vil  lvi>errli^  is  the  result  of  loeal  infection  in  those  who 
operate  much  on  cadavers.  It  appears  on  the  doni>a1  surface  of  the 
finge-raor  handa  in  the  form  of  wart*,  which  niiiy  Ije  separate  or  in 
ehu«t<;rs  or  plaques.  Surrounded  by  an  erythematous  zone.  Pustules 
snnietiuies  develop.  The  growths  are  sensitive  and  may  last  for  sev- 
eral years  and  produce  general  infectiou. 

TUBKHCt'LOSIS   OF   THE    MUt-OUS    MEaTBRANES,    aS   of  the    DlOUth, 

nose,  tongue,  palate,  tOn.'^ils,  and  phiirynx.  sometimes  accoiiipauies 
lupus.  Tuberculosis  of  the  rectal  aiuc<^)us  membrane  i£  Die  most 
oonunon  cause  of  Qstula  in  ano.  Tuberculosis  may  invade  any  pi>r- 
tion  of  the  genitourinary  tnict.  It  nuiy  extend  from  thv  external 
Organs  to  Ihe  Fallopian  lube»  and  peril4>ueum,  but  usually  b^ius  id 
tbe  Fallopian  tutas  or  perilouenm. 


ip. —  LlijiiJ^  viiljEiKn-. 
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TimEIKIItORIS  OP  THE  LYMPHATIC  OLAWnS  IS  *ommOD,  either  Sft 

n  pi'iiiiiii*y  or  wi'Diidarj-  iufectLun.  The  glands  affpoted  are,  in  order 
of  iVoqiiciioy.  c«rvi<'al,  cubital,  axillary,  and  iii^iinaU  Internally. 
tliL*  bi-iiiicliiiil,  iiieiliiistiual,  and  mesenteric  glands  are  l're(|ii<-ntly 
aft'ccted.  Iml  thetse  are  Bcaroely  amenable  to  surgical  treatment.  Iit- 
fentionof  tbecervifsil  glsnda  jirotMiMy  takes  plai-e  tlirtiugh  the  raucous 
inembnine^  of  tlie  nose  and  tljroat,  eitlier  thmiigli  a  sli^rht  wound  or 
a»  the  n^sult  of  it  ratarrhiil  iiitlaiiiniation.  It  occiirH  most  fre^iutriitly 
in  persons  betwfen  tilttt-n  and  thirty  ytiirs  of  age.  The  miero-orgaii- 
isms  multiiilyin  the  glaiiJs  tirst  affected,  from  whieh  they  are  carrietl 
by  the  lymphatic  vessels  to  the  neighlwring  glands,  which  in  turn 
aiTcct  others,  antil  a  chain  may  be  formed,  extending  from  the  upper 
part  of  the  nech  to  the  etettnim  or  into  the  che^t.  Acute  miliary 
tiiljereulosm  may  result  from  invasion  of  the  general  ^circulation. 
The  nifpcl«?d  glaads  gradually  enliirge,  but  are  not  pi).iiifiil  oor  tender 
to  the  touch.  Fatty  degeneration  takes  place  with  periadenitis.  a*l- 
bi-sion  to  the  tikin  and  nd.j;ieeut  liquet;,  alceration,  tin-  discharge  of 
pns,  and  sometimes  a  spoutaneons  enre. 

Ttiiii;R<'Ui.t>s[s  OF  Tiiy,  Boxfrw  asd  Jhtsts. —  TutiprfulMtut  nf  hone 
is  probably  next  in  freqiieney  to  that  of  the  hings  and  lymphatic 
glands  and  is  most  couimoti  in  eliildreu  and  yonng  adnlts.  II  may 
affect  any  bone  or  any  part  of  a  Iwiif,  but  its  favorite  location  in  the 
long  bones  is  near  the  diaphyso-epi physical  junction.  The  lionea 
most  frequently  affected  are  the  vertcbrie,  femur,  tarsus,  carpus, 
humern-s  scapula,  ilium,  tibia,  ribs,  and  cranial  bones.  Tubercahisis 
of  the  bones  i$  usually  primary,  infection  occarring  probiibly  throagh 
the  bloo<],  whieh  the  baeilli  enter  by  means  of  Ihe  respiratory  or  ali- 
mentary tract,  or  oe-casionally  from  an  infected  emlioliLs,  the  result 
of  primary  tn IterculosJs  in  some  other  organ,  as  the  lungs.  The 
capillarrie^  of  the  Kpougy  ends  of  the  long  bones,  being  im[>erfect  in 
Htnictnre,  irreguhir  in  eonbmr,  with  a  slow  eireulalion,  are  specially 
&vorable  for  the  Iwlgcment  and  growth  of  the  organlBm,  If  a  termi- 
ni artery  becomes  oltstrncted  by  an  enibolns,  the  blood  is  cut  off 
from  the  portion  of  bone  wLlch  if  isuppliett.  and  necrowis  lakrt  place, 
reSDltiiig  In  t)ie  fivriuation  of  a  pyrainidal-isha{ie<l  Mfqmntrnm,  with  its 
apex  towanls  \hv  nltstruclion  in  [he  vefsel  and  ils  Ki-se  towards  the 
epiphyseal  rartilage.  Injuri^-s  are  important  in  determining  the 
locatii>M  of  the  tuberculous  pN>ce'^,  flight  injuneA,  an  sprains  and 
contuitioiis.  being  more  apt  to  l>e  followed  by  the  disea^te  than  injuries 
of  a  more  severe  chanicter,  as  fractures.  The  ]iresence  of  the  bacilli 
or  their  pli»maineN  eaiises  an  exix-iwive  formation  of  embryonal  or 
granulatioii  lis,sin-  of  low  vitality,  which,  by  pressiini  on  the  sur- 
rounding tisKucA,    IcjuIh  to  their  destruction,  either  by  absorptlOD 
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without  thv  furmatioD  of  pas  or,  if  the  process  is  very  active,  the 
gniniilation  tissue  (tubercle)  breaks  down  and  a  '-cold  aljacess"  is 
formed,  foutaiiiiiiB  cheesy  material,  or  thin  \mH  with  curdy  masses, 
and  5ouit!tiities  ptei>4?s  of  boue.  Should  the  infla,nimii.tory  proc(>jiis  be 
1C8H  lictire,  an' abnormal  stimulus  is  given  to  the  boue-prodiiciug 
tissues,  iiiid  au  cxcei«ive  iiniount  of  boue  i.s  prixhu'ed,  filling  up  the 
Haversian  canals  aud  con  verting  can<^e!loua  into  compact  bone, — xdc- 
nmiji  or  cburnntrim.  Ii»<'i]|i  maybe  imprisoned  by  this  hardened  bony 
tissue  and  reiuuiu  doruiaut  indetiQilely,  but  are  liable  to  renewed 
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Fro.  ".— TnlwKulotuirvU'onij-clltl^nr  hnul  of  tIbU:  a,  biberralont  Atwww  putly  Sllftd  wlljl 
nilck  pu* Mul  dftrlEiu:  b.  flbtoiu  («r«ti)e  rnrmeil  omtmd&bHfw:  r.  irabn^ulie  of  boiiL';  if.  tclant- 
Mill  tn  the  tame  msrniw :  r^  lu-crOt  In  th<>  muTaw ;  /.  nMaoelaal  causitifl  ^baorpUna  of  Imdcl 
X  IdOdtemcMn.    (P.c.  Wrud.  H.a) 

aotirity  from  injury  or  other  stimoluH,  and  may  revive  the  diseoae 
in  the  bone  and  possibly  produce  general  disseuiiuatiuii.  Pus  may 
break  int«  the  joints  op  burrow  llirough  the  ("onnt-clive  tissue  and 
form  sinuses,  wliirh  oi>en  on  tlie  surfiu'c  in  a  buueli  of  fungous  grau- 
nlationst  In  the  spoogy  bones,  as  the  vertebrs^  a  dry  caries  with 
destruction  of  the  bodi&s  ofl«n  takes  place  without  the  formation  of 
pus.  WTien  the  sJiafl  of  a  long  bone  is  affected  mtiotai/Hidji  is  pro- 
dnoed.  When  this  occurs  in  the  phiLlanges  the  compact  bone  isde- 
Btroyeii,  new  poniu-s  bone  takes  its  phice,  and  thi'*  bone  is  euhtrged  in 
tho  middle,  giving  rise  to  the  condition  known  jiy  itpina  wn/«wt. 

TultrrrrifoiiJi  of  Jointx. — This  is  known  as  %rkilf  merVinfl,  t mnnr  rifbHM, 
■fmiiir'iM  aithritut,  rhronic  /iinfffnts  artkritin,  hip  digrajir,  and  anlir  ilix- 
ftur,  and  IB  the  most  common  disease  of  tho  joints  (.Koenig),     The 
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fociis  of  iiifeclioii  ma^'  begin  iti  the  aifnorial  mt'iahranc  or  to  the  boae. 
Tlie  primary  focus  ia  frtunj  in  Iht*  Inme  sibout  four  times  as  often  as 
in  tlie  synovial  iiiembi-aue  (MiH'tlfi).  Tuborculmis  granmlfitiou  tis- 
8Qe  fornm  in  tiie  synovial  meuibntue,  boiie,  ami  cartilage,  and  gradu- 
ally extends  to  tb«  ftUl-nmndiuj;  ligiinM:nt.s,  connective  tissue,  teuHonft, 
and  uiiisi^lius,  giviTig  them  a  gelatinous  iipp«iraii«^  Wlien  tLfete 
cbangcs  occur  in  tlie  knee  iir  elbow,  the  joint  is  spiudLe-sliapt^d  and 
tlie  skin  pale  auU  waxy  in  appearance,  lieuce  Ibe  nume  ivhitf  tutvUtiii/^ 
If  the  granulation  breaks  down,  suppuration  occui's,  with  deMruction 
of  eartiljige  ami  lionc,  and  the  at)sces8  is  apt  lo  open  eiternally,  with 
the  formation  of  sinuses.  Under  favorable  conditions  the  pnieesa 
may  ceaae  and  a  bouy  or  Abroua.  ankylosis  ru^ult.  In  sonif^  cases 
di:-Mriiction  of  tisane  tiiketi  place  without  the  formatiou  of  pus,  so 
that  the  head,  of  the  l>one  liisappearu  by  absorptioo.  This  furiu  of 
the  disease  is  ^ometiDies  seen  in  the  shoulder-joint,  hip-joint,  and 
v«rt<?l»rn'.  and  is  kuowu  as  carie»  siccn.  'Wh*>n  the  inflammation  re- 
sults ill  the  formation  of  fibrous  luassea  l)enealli  the  synovial  meru- 
brsnetJ,  which  subseijiieatly  project  into  the  joint,  or  when  the  inner 
surface  of  the  synovial  membrane  gives  origin  to  pedunculated;  pupil- 
louialoiis  growths,  some  of  which  become  detached  and  ix'niaiu  free 
in  the  joint  as  "rice  bodies"  or  "  melon  seeds,"'  the  process  is  called 
(uhrf-iiliniK papiUoiHiifi}\i4i  Ki/iintiiM,  "When  a  large  amount  of  granula- 
tion tissue  is  forme<l  which  involves  the  synovial  membrane  and 
periarticular  structure^  with  a  gelatinous  appt^iranee,  it  1.S  known  as 
ffranuktiiiiff  fuHffoiia  kypfrpluntw  tiymwiiix.  The  joints  most  fretiiiently 
affected  are  the  hip,  the  knee,  the  ankle,  and  the  elbow  in  children  ; 
tlie  shoulder  and  wrist  in  :Ldulta. 

The  iHAfixosis  of  TniiKHriiuisis  js  determined  by  finding  the 
tubercle  bacilLi  in  the  sputum  or  discharges  from  the  suspected 
organ,  or  by  the  elevation  of  temperature  which  follows  the  use  of 
Koch^B  tuberculin. 

Prognosis. — The  prognosis  depends  ou  the  age  of  tlie  patient, 
the  organ  aftected,  and  whether  the  disea^'  is  local  or  gencnil. 
Ueneral  tubercuh^is  is  always  Cital.  The  prognosis  is  more  favoi-able 
in  cbildiY'ii  than  in  ininlts,  If  the  disease  isloeal  and  in  a  part  which 
can  be  removed,  the  prognosis  is  favorable,  although  the  liability  to 
recurrence  must  be  recognized. 

Tkkatmk.vt. — Whenever  possible  the  focus  of  infection  should  be 
removed  by  operatiou.  This  consists  in  the  extirpation  of  lympliatic 
glands,  the  curettementor  excision  of  diseased  iMines  and  joints,  and 
cK'utsioually  ampntatlon.  (S««  TutH^roulosis  til'  s|>«4'ial  organM. ) 
I'Upus  and  other  forms  of  Inlwrculosis  of  the  Mkin  may  l)e  treated  by 
the  application  of  pastes  of  arsenic  Or  of  salicylic  acid  with  creafiote; 
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by  the  use  of  the  actnal  cautery  to  destroy  the  nodalej^ ;  by  jmncture 
or  scantiest  ion  at  frequent  intervals  ;  by  electrolysis  with  the  negative 
pole  of  a  galvanic  battery  inserted  into  the  nodules;  by  curetting 
with  a  Bharp  Bpoon  and  cauterizing  with  pure  carbolic  aeid  ;  and  by 
diasectiDg  away  the  diseaseil  titisae  aiid  grafting  healthy  skin  in  ilK 
place  according  to  Krause's  method.  Excellent  results  have  tx^en 
reported  from  the  use  of  the  Eoeiitgen  ray ;  also  from  tlie  use  of 
Fioseu's  ultraviolet  rays. 

PLAfiFE. 

Plague  is  one  of  the  oldest  diseases  on  record.  It  is  iin  acute  in- 
fectious disease  caused  by  the  eutrance  into  the  ti^ueH  of  the  plague 
bacilluN,  an  organism  discovered  in 
IS&I  by  Kita&ato  and  Yeiwin, — an  ae- 
robic uon-motile  cocco- bacillus,  alwut 
two  inieroniillimelrcs  long  and  almost 
as  broad.  Ft  stains  with  the  ordi- 
nary dyes  and  decolorizes  by  (iraiu's 
method.  It  grows  on  the  ordinnry 
uiedtn,  but  does  not  lirjuefy  gelatin. 

Vakieties.— Plagiie  is  seen  in 
three  forms, — the  bubonic,  pneu- 
monic, and  septicitniic,  — the  hubonie 
form  being  the  only  one  of  surgical 
iul^reat. 

SvMPTOMB. — ^The  period  of  incuimlion  is  usually  from  two  to  four 
days.  A  Buiall  i-ed  spot  may  m;irk  the  point  of  infection,  which  be- 
comes successively  a  vesicle  and  a  pustule,  ami  the  advauce  of  the 
infection  along  the  lymphatics  may  be  traced  by  red  lines.  The 
group  of  lymphatic  glands  nearest  the  point  of  eutrance  of  the  gcrais 
becomes  enlarged,  ]>ainriil,  and  teuder  and  matted  together.  The 
4iaffno$iii  is  made  by  biicteriological  examination  of  the  pn^  from  the 
buboes. 

TRE.iTMEST. — Yersin's  antitoxin,  may  be  given,  and  no  time 
should  be  loflt  in  thoroughly  excising  the  iofected  glaud».  Of  221 
casies  of  bubonic  plague  tre«ied  by  early  excision  there  were  175 
r«ooverie6  and  4li  deaths.  In  cases  with  solitani'  buboes  the  results 
were  still  Ijetter.  145  operated  on  giving  120  runs  and  '2ii  deaths. 
(Report*^  from  Hio  de  Jaueiro,  by  A.  A.  Surgeon  W.  liavclburg, 
M.  U.  S.) 
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SYPHILIS   AND  CHANCROID. 


SYPHILIS, 

'dp|monyfrM. — Pox  ri-rttlt%  murliufi  (litUii-iM,  /imb  rrnerfa. 

'^/phifii  is  A  (.'liruiiic  dit^eiise,  contagions  in  some  of  ite  stagey, 
jni>ciilnble,  transui issible  liy  her^ity,  tiii<l,  so  faraii  iBknDwn,  [fociiMar 
Ho  man.  The  disease  is  (irobably  caiiseJ  by  ji  niicro-oririinism,  ami 
Lustgiirten  claims  to  havf^  iliscovercU  il,  but  tliis  is  not  accepted  by 
the  profe^ioD.  Certain  poJLts,  however,  iu  its  evolution  so  closely 
reseiiiblp  <li->eiifies  Iciiowd  to  hnve  a  biictGriulogiral  origin  tliut  we  are 
justified  ill  jjlacing  it  in  the  Siime  class,  ftuch  arv :  Tho  tTill:iiiimu- 
lion  which  occurs  at  the  point  of  entrance  of  the  virus,  the  cknKfrr ; 
the  i>erio<i  of  iiuuibuliwi,  followed  by  ffrnTi'l  ii/wpff/mi,  fever,  malaise, 
and  piiin,  prubably  duo  to  the  toj'iiin  or  }»l'>muitii}s  produccnJ  by  the 
micro-organism  ;  the  various  erapdinix  of  the  skin  and  mucous  mem- 
branes, probably  caused  hy  ]wn\  deposits  of  the  virus  or  the  microtie  ; 
and  the  immHniiy  which  exists  against  a  second  attack. 

The  coupNe  of  syphilis  may  hv:  divided  into  six  perioda,  inelnding 
the  primary,  secondary,  and  tertiary  stages,  two]»eriod8of  incnbalion, 
and  an  inlermetliate  periotl,  iu  the  following  order  :  (1st)  The prriotl 
v/iiriiiMn/  incitbutuitt,  the  time  whicb  elapses  bet  WiCen  infer,tion  and  the 
ftpl)earanc'e  uf  the  chancre.  This  avf  rages  about  three  weeks,  but  may 
l»e  from  ten  to  sixty  days.  The  extremes  of  the  time  given  are  one  to 
ninety  dnys.  ('li\')  The  prriod  of  primary  mjiiipkimit,  characterized  by 
the  appearunt*  of  the  i'hrtnryv  and  cnlurgemKnt  of  the  nearest  Iffiit- 
ptialic  ffhiiuit,  (Sd)  Tiif  ficriotl  of  arcon4]ar)/ iiiriilmUuii,  whicll  includes 
the  time  l»elween  the  appearance  of  the  chancre  and  the  outbreak  of 
juciiwlaiy  nymi>tmn*,  on  an  average  about  six  weeks,  but  it  may  be  as 
sliortas  fnur  weeks  or  uti  long  us  four  or  five  mtmtJin.  Thft  primary 
static  itK'ludea  the  fii-st  three  periiidi*.  r-Ith")  Tfif  jtr-ri^  ^/  frcvfiary 
gtimptomii,  or  Hrrmtilnri/  utitfff,  or  rwiJfliliitiiiiitil  Ky/ifutiji,  which  titurkH  the 
apjwarance  of  frupfiium  on  the  skin  and  mucous  meuibranes,— the 
Byiihilides,^<:eot*fal  affection  of  the  lymphatic  glands,  and  lasts  from 
ODe  to  tlii-<-e  yeju-s,  (5th ")  TA^  mt^nn^iiat^  pn-uyt,  or  M'Uit  jn'rUuI, 
during  which  there  may  be  no  sytiiptiiinH  or  oidy  slight  unt».  This 
l»eriud  is  variable  and  may  lawt  fnuu  two  to  four  years,  ending  in 
recovery,  or  in  the  (6th  period)  trrliorti  Maiji-t  whieli  Is  charaeterised 
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hy  chronic  iuBa-inmatioa  and  iiiQItratinn  of  tlie  ponnectivo  tissaes 
with  embrjonsU  cells  aiid  the  formation  of  gnnnnata.  Tbis  period 
is  of  uui'ertaiii  duration. 

Erioi/xiV. — Th*  diseafl^'  may  be  acquired  ia  a  piTfectly  iiino<wnt 
way — ■gi/phUiif  iintontium.  The  vrhich's  of  Ww  rinw,  or  of  the  mirru- 
or^ni'mmit,  are  (1)  the  secretion  of  the  chancre;  (^l^  the  eecretiou  of 
thf  sei'oiidiiry  lesions,  especially  mucous  patches ;  also  of  papules, 
piiatulee.  or  tubercles  (the  sctretiooa  frDiu  the  t«rtiar;>-  Icsioufi  are 
generally  swimitted  tfl  be  incapable  of  transmitting  the  vims) ;  (3) 
the  blood.  The  normal  secretioiis — the  swe^it,  saliva,  t«ar&,  milk, 
epemiatif  linid^Klo  not  eommnnii^tc  the  diaeaw. 

The  MODES  OF  TBANSMiasios  of  the  disease  ore  three  :  (1)  Direct 
eontact,  or  the  sexual  act,  nnnatural  acts,  kissing,  nursing,  oircum- 
cisioD,  and  skin  grafting.  Surgeons  and  oceoucheurs  may  H«i|iiire 
sifphitUi  iwiontiuiii  by  means  of  digital  examinations.  (2)  Indirect  or 
mrib'irtf  roHta<it  by  means  of  articles  cuntam i nated  with  the  virus, 
t'oiiveyeU  li>  an  abrasion,  or  to  the  moutli^  lips,  g^ums,  nose,  eyelids, 
etc.     (3)  Srri'iUtary  lrintiniii«swn. 

Sli"MPToM»  AND  I^ATHOLOGY. — The  flrst  symptoDi  of  the  disease 
is  the  appearance  of  the  clutacre,  about  three  weeks  after  expoaore, 
which  always  <x;ctir»  at  the  poiut  of  inoculation.  As  Rioord  e^iys, 
"The  patiunt  is  first  punished  where  he  has  sinned.'"  The  ehancreis 
found  most  frequently  on  the  genital  organs  :  iu  men,  esjiecially  on  the 
glans  penis,  fossi  glandis,  frxnum,  and  inner  surface  of  the  prepuce; 
in  women,  most  frequently  on  the  labia  majora,  the  fourchette,  the 
Inbia  minora,  the  surrounding  skin,  the  neck  of  the  uterus — rarely 
in  the  vagina.  It  appears  a&  a  superfi<iial  papule,  abrasion,  or  ulcer, 
with  sloping  edges,  scant  secretion,  andiuduratfd  base,  theiudnnition 
being  due  to  a  proliferation  of  cells  and  thickening  of  the  tunica 
qdv^ntitia  And  Intima  of  the  stnaU  blood-vesscla  The  trabecular  of 
the  tissue  are  not  destroyed.  The  thickening  of  the  \-aacular  walls 
without  destruction  of  the  connective-tissue  supports  gives  the  A«nf- 
nrs»  so  characteristic  of  the  chancre,  making  it  feel  when  taken 
between  the  thumb  and  fiuger  as  if  it  were  a  foreign  body — *' a  split 
pea"'  or  piece  of  cartilage — emt>edded  in  the  i^kiu.  The  chancre  is 
usually  gUtgte,  and  when  multiple  it  is  not  the  result  of  secondary 
inoculation,  ur  autoinoculation,  a&  all  the  chanercM  appear  simul- 
taneo'aaly.  The  nuntcrinn  or  ti/pkai  rfutner';  appears  as  n  papule  or 
erosion,  which  may  slowly  increase  in  size,  is  of  a  round  or  oval 
shape,  of  a  brownish  or  blatsh-red  color,  with  a  slight  serous  dia* 
cbarg:e  ;  or  it  may  be  coveretl  with  a  grayiali  slougli.  It  has  sloping 
edges  and  th«  characteristic  feeling  of  cartilage  cui.be<lded  iu  the 
tissnetk     Many  chnncroa  do  not  present  a  typical  appeomnoe:  the 
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mixrtl  aore  is  often  Seen.  A  ehanCroiil  or  any  nicer  may  be  the 
atrinui  for  ILe  4!iitranc«  of  the  syphilitic  virus. 

The  DIAGNOKW  of  chancre  must  be  tiinde  from  chancroid,  ulc^ra- 
tion  i>f  hrrprii,  fpithfliomit,  and,  when  C4)iicea]eii  in  the  iiitthni,  from 
uirthritia.  lu  rhuneruid  th^TC  is  no  period  of  incubation.  The  ulcers 
may  be  said  always  to  appear  oa  the  genital  orgatuL  They  are 
ustnally  two  or  more  in  niimbiT^  wilh  iit€?ep  or  uiKlermineil  edges. 
The  secretion  is  abuiidaut  and  autoiiioculuble,  »*  that  secoiiilary 
chancroids  may  appear  from  contat^t  with  it.  The  iudunitiou  -which 
may  exist  is  of  an  itidanimatory  or  (sdeiiiatniis  fharatter.  The  buboes 
are  single,  iuflaiuinutory,  and  apt  to  suppurate.  Jirrpea  ap[M-'am  as 
one  or  more  groups  of  painful,  small,  superficial  vesicles,  which  may 
return  in  successivt?  cii>pa.  Aft<;r  ulceration  the  discUar^  is  uhhI- 
erate ;  if  induration  exists  it  is  iufiaiumatory  in  character.  Buboes 
are  not  usual,  but  if  pivst-nt  are  uf  the  inllammattu-y  variety.  Epitktf- 
lioimt  oex-ura  usually  on  the  lower  lip,  in  males  iu  the  proportion  of 
twenty  to  one,  duriug  or  aft-er  middle  iige.  It  may  be  painful.  In 
appenrauce  it  hius  a  rii^god  irregnhtr  outline,  not  irircutnseribed, 
and  is  not  influenced  bysyphilitte  reuiedieB,  A  chancre  concealed 
in  the  urethra  may  be  distinguished  by  the  indnratiou  of  the  part 
and  by  ciamiualion  with  the  urethroscope.  i\ni/nmUrtion^lha.t  is, 
bringiug  forwiixd  fi>r  cxamtnutiou  the  [H'l'Son  from  whom  the  discus 
was  obtained — is  a  valuable  aid  in  diagnosis.  It  is  usually  impos- 
sible to  make  the  diagnosis  before  the  appearance  of  secondary 
symptoms. 

The  DLTtATioS  of  chancre  it>  variable, — from  three  weeks  to  aa 
many  mouths.  It  may  last  into  the  secondary  stage,  and  in  moist 
places  may  become  converted  into  a  mucous  patch.  If  situated  on 
Iihe  coDJunrtiva,  in  the  meatus,  or  occurring  in  debilitated  patients, 
loss  of  sight,  stricture,  or  phagedtcna  may  rewLlt. 

Sttkiutk'  Bubo^x — The  bubo  is  an  enlnrgemeut  of  the  neitrest 
gronp  of  lymphatic  glands,  cani^il  by  hypertrophy  from  the  action 
of  the  syphilitic  virus.  The  lymphatic  vessels  leading  to  the  glands 
may  also  be  aOected.  Buboes  iH-i;ur  most  frcciaently  in  the  inguinal 
region,  beca-use  the  chancre  in  most  frequently  on  the  genital  organs ; 
but  when  it  occurs  on  the  li)i,  tongue,  or  eyelid,  the  bubo  is  found  in 
the  isnhmaxillary  or  cervical  glands.  If  it  occur  on  the  hand  or 
nipple,  the  bubo  is  found  at  the  ellwiw  or  in  the  axilla^  The  buNi 
nau  iLsually  be  detected  iu  a  week  or  ten  days  after  the  appearance 
of  the  chancre. 

The  syphilitic  Imbo  may  be  recognized  by  the  following  gymp- 
toms  :  It  always  follows  a  chancre ;  it  usually  appears  iu  both  Inguinal 
regions,  e»pccLally  if  the  chancre  is  on  the  fnentlln ;  several  glands  are 
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aflV'cted  ;  tbey  are  pninlesa.  hard,  separiite  one  from  aiiotlier.  -with  no 
teiidcLcy  to  fusion  ;  tbey  rvU  under  the  fiiigtr,  aif  iuilolciit,  and  hare 
littlfr  tendency  t«  isnppnration.  Tfa*  effect  of  mercury  is  to  cause 
tlieir  diwippearance. 

Skcoxdaky  or  (_-oN*3TiTtTTiosAL  BTPHiLts  Js  the  foorth  period  of 
the  disefl»f,  being  tlie  it-anltof  the  second  period  of  incubation.  It  18 
characterized  liy  i>ec:uliar  erttptiohs  of  tlL(>  ^kin  and  mucous  metu- 
bram>s  called  rnfjihiliihs.  The  time  of  their  appearance  averages  six 
weeks  after  tbe  appf^ii'ance  of  the  chancre,  though  it  may  be  foar 
weeks  or  fi>ar  iir  five  montlia,  the  shorteat  time  ret-ordcd  being  twelve 
days  and  the  longest  two  hundre*!  days.  Coincident  with,  or  pre- 
vious to,  the  appearance  of  the  ernptiow,  there  is  a  genersU  hj-per- 
trophy  of  the  glands  of  the  lymphatic  system.  This  may  be  detected 
in  the  epitrochlear  gland  just  above  the  internal  condyle  of  (he 
humerus,  or  in  the  postcervieal  orsiibmaxillary  glands,  the  cu.larg'e- 
meut  being  symmetrical.  Other  constitutional  symptoms  are  fever, 
lusting  three  or  four  days,  with  a  temperatni-e  of  100"  or  102°  P. ; 
heailache,  loss  of  appetite,  and  malai!^';  paint  in  the  muscles  and 
joints,  like  rlienumtism.  Within  a  few  days  the  characteristic  erup- 
iion  appears,  finut  in  the  throat,  then  on  the  skin  ;  the  patient  may 
complain  of  sore  thn«it.  There  are  aniemia  and  marked  ifun>aftosis, 
with  diminution  of  red  blood- corpuscles  and  oxyhsemoglobiu.  Alo- 
jH-ria  may  occur  soon  after  the  appearance  of  the  secondary  sympt'oma 
ur  ut  a  later  period  of  the  disease.  Not  only  the  hair  of  the  jMsdp, 
but  that  of  the  entire  t>ody  may  be  lost,  but  it  usually  returns.  The 
appearance  of  the  syphilides  may  tie  retarded  by  the  administration 
of  mercury.  Thr  rartij  nifphiUde^  are  snperficial,  aflet^tiug  only  the 
papillary  and  epidermic  layers  of  the  skin,  growing  deeper  sua  they 
grow  older,  the  later  forms  involving'  the  deep  cutaneous  and  subcu- 
taneous layers  in  addition. 

Syphilides  are  rl<i«aififd  by  Comil  a»  follows :  (I)  Erythematous — 
erythema,  niaculpis,  roseola.  (2)  Papular — conical,  Ik'heu-like,  large 
jiapules,  papulolcnticniar  and  papiilos«|n»mons.  (li)  Pustular — acne- 
tform,  unpetiginons,  eel hym.iitous  and  rupial.  (4)  Vesicular — these 
may  he  included  under  the  papular  or  pustular  syphilides,  (fi) 
Gummatous  or  tatiercular — which  belong  to  the  tertiary  stage  of  the 
diaease. 

Characfrrintica  of  the  Si/pbilifU'a. — They  are  peiiftnorphovx — many 
forms  of  eruption  occurring  at  the  same  time,  as  erylhema  with 
papules  and  puatnlea  ;  the  color  resembles  that  of  copper  or  ham  and 
is  due  to  Uie  extravasation  of  the  retl  blood-corpuscles  1q  the  elcin ; 
the  thape  tends  to  circles,  segments  of  circles,  or  figiires-ofS— prob- 
ably due  to  the  distributiou  of  (he  cutaneous  capillaries ;  there  is  no 
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itrhinff  or  p^'"  !  jmd  they  are  »ymnuiri<^l.  appearing  on  both  aides 
til*  Iwtily. 

TJie  en/Uiriiuifvun  Mi/phUide,  in  the  form  of  erythema,  nmcalea,  or 
ro«enla.  in  usimlly  the  flrat  to  api>ear  aud  may  l>e  del-w^teil  on  the 
mucous  me:nl>nLii6  of  the  throat  Iiefwre  it  appeal's  oil  tin?  ubJoinen, 
vheuce  it  sprtsuls  to  the  vhnst  aud  eitremitiea  The  papular  rrifjrfitm 
may  Iw  the  first  to  appear,  hot  asiially  follows  the  tuaculur.  It  (icenrs 
in  two  forma. — Hie  sni«i/f,  or  the  lirLeii-Uke  or  iiiiliar>'  jiapiile,  and  llie 
large  papule.  It  V'Etriej>  in  size  from  a  pia-heatl  to  that  of  the  fiuger- 
nail,  or  eveu  larger,  aud  projeets  slightly  above  the  surfiice  of  the  skin. 
]t  forms  tJie  basis  of  mast  of  tlie  secoadary  eruptions,  as  tlie  papulo- 
squamous, the  mucous  patch,  aud  the  pustnlar  forniis. 

Tho  IIIfiTOUXJY  coQiSista  in  hy|>ertrQphy  of  the  papillie  of  the 
iBfcin.  In  some  ea.'^es  there  ia  a  eonsideniblc  inereiise  of  the  epithelial 
layers  ahove,  giving  rise  lo  tlie  papulosquamous  variely.  Wheu  the 
epithelial  layers  l>ecoiiie  softened  orworu  away,  tlie  papilla.'^  are  much 
hypcrtfophied  and  project  above  thesui-fare  and  form  mucoaa palchen. 

If  suppuration  takes  plat*  t>euealh  the 
epidermis  coveriug  the  papilla',  «i/phi(itie 
iintc  is  the  result.  If  the  Muppnnitiou  ad' 
vaiice  a  little  further,  with  tlie  formatiim 
of  crust*,  it  is  wUh'd  i>ii}fl iffo.  A  still 
fui-ther  degree  of  Kuppumtion  with  de- 
slructiou  of  the  epidi'cruiit,  or  even  of  the 
skill  itself,  produces  eiihifmii:  or  rnpia.  The 
amall  variety  is  found  ou  the  scalp  ivid  on 
the  body,  and  the  papulosquamous  on  tlie 
p:Uuis  of  the  bauds  and  soles  of  the  foet^ 
where,  from  the  amount  of  srOiliuefie  pro- 
duced, they  are  often  called  *i/phHitk pnvt'i- 
atia.  The  ptipuMulercuUir  stfphilUie  is  also 
found  on  the  shoulders,  neck,  trunk,  and 
face,  where  it  forms  elevated  patchea  or 
hands,  striking  in  api»earaiice.  The  dara- 
1  ion  is  from  two  or  three  weeks  to  as  many 
jiiuntha 

RitPiA    (dirt)    is    pathi:^uomonic    of 
syphilis,     It  may  occur  in  the  late  sec- 
oudary  or  in  the  tertiary  stage.    It  appears 
In  the  form  of  lar^e  pustules  filled  with  turbid  or  blood-stained  pus. 
L  auon  dries  at  the  lop;  ulceraliou  around  the  edg^  of  thLs  crnst 
plaee,  nod  atmilier  layer  of  pus  dries,  forming  a  larger  scab 
tieath  the  first,  and  so  on,  until  a  uuui<»l  pile  of  imbricated  st^es 
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of  a  greenisli  or  <lark'browu  color  is  formed.  Tlie  le^itms  vary  iu 
Bize  from  h:i.lf  an  inch  to  two  inches  in  diameter,  aiij  may  project  ii 
qUitrter  of  un  iiicb  above  the  surface. 

Iritis  may  occur  in  the  secontljiry  or  tertiiiry  st;igefi.  Simple 
plastic  iririn  usually  occurs  from  the  second  to  the  iiiuth  month,  while 
ffummntoua  iritis  Hp[>eiirs  in  the  late  secondary  or  iu  the  tertiary  stage. 

TuKTiAHY  sypniLis.  or  the  tertiary  staj^e,  is  the  sixth  and  last 
period  in  tlie  course  of  the  diseaise,  and  follows  the  intermediate 
period.  It  may  come  on  from  two  to  four  years  after  the  beginning 
of  the  intermediate  period  or  at  -a  much  later  dat-e.  It  is  charac- 
terized by  L'hronic  inilanimatiun  uf  the  connective  tissue:^,  inclading 
the  boDcs  and  periosteum,  with  intillratioa  of  embryonic  cellsi,  which 
accumulate  in  certain  organs  and  form  small  swellings  c^alled  gtim- 
mata.  It  may  l>e  regarded  !»s  tlio  resnlt  of  the  damage  dune  during 
the  first  and  second  stages.  According  to  Hasliind,  tertiary  syphilis 
may  be  expected  to  occur  in  twelve  per  cent,  of  all  csises. 

The  syphilides  of  the  tertiary  stige  are  the  mpiai.  tubercular,  atid 
ffttmniiitmut.  Ttie  rupial  has  already  t)eeii  de3crit>ed.  Tiie  fubereaiar 
Sjfphiiide  may  l>e  considered  as  the  transition  stage  between  the  papule 
and  the  gumma.  It  is  in  groups  or  solitary,  and  m^iy  disappear  by 
absor|jtion,  leaving  a  pigmented  spot,  or  ulcerate  witli  suppurafioa 
and  destruction  of  the  &kin.  The  ffumnia,  or  iufedious  granwloma, 
occurs  in  the  form  of  nodules  from  the  size  uf  a  pea  to  that  of  a 
walnut,  in  the  connective  tissue  of  the  skin,  sulxataneous  tissue, 
brain,  spinal  curd,  or  any  other  organ.  It  usually  develops  three 
or  four  years  after  the  InitinJ  lesion,  but  may  occur  as  early  ^  Sv« 
months  from  the  Iwgiuning  or  as  late  as  twenty  years.  It  is  the  most 
chnracteristic  lesion  of  tertiary  syphilis.  Uistologically,  a  gumma  is 
a  circumscribed  infiltration  of  the  connective  tissue  with  embryonic 
Ceils.  The  gaDima  usually  begins  beneath  the  sarface  as  a  paioleas 
3W«>lliiig  or  nodule,  which  gives  no  trouble  except  by  its  presence.  It 
grows  Bloxvly,  but  finally  degeneration  takes  place  with  softening,  it 
becomes  adherent  to  the  skiu  or  mucous  membrane,  which  ulcerates, 
and  tlie  contents  of  the  gumma — a  purulent  or  gummy  liquid — are 
diBCbarged.     Kepair  then  takes  place  with  a  depressed  cicatrix, 

TruTiAHV  Syphilis  of  Speci.vl  Org.ws  axd  Rehioxs. — The 
J/om/A,— Lute  iu  the  disease  a  form  of  mitcvwt  ixdch  ^ometimej^  occurs 
OD  the  niHcous  membnuie  of  the  check  or  tongue,  and  is  known  as 
(euAoierafoftM,  and  may  form  the  site  fi>r  the  development  of  a  raaUg- 
tiaJit  growth.  Gitmmaia  may  apt>ear  in  the  tongue,  either  deep  iu  the 
muscles  or  jusi  iH-iieath  thedorsal  uuicous  membrane  ;  also  iu  the  soft 
or  bard  palate,  which  may  be  perforated. 
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ATwielrt. — A  diffwte  infdlradon  f  myositis)  msiy  occur  in  tlie  muscleB, 
as  tlie  biwps,  tongue,  musi'les  of  the  neck,  diapbragm,  and  hpart. 

Si/pfiiliit  tif  the  ieslic/rit  iniiy  occur  aa  an  inkTulitiat  orrkitijt  of  one  or 
both  HiUesi,  or  as  ifumuuita  of  the  i-pklid\fm  Us. 

ReHinraiury  Troft. — Gnmniatu,  may  cause  ulceration  of  the  larynx. 
The  ulcer  is  usually  solitary,  deep,  round,  or  oval  in  sbnpo  and,  if  on 
the  epiglottis,  occurs  on  its  upper  surface. 

The  2fenwis  Sffsli'm. — Gu m uiat^ttus  tumors.  Hclerosis,  or  obliterating 
endarteritis  may  devt-lop  in  the  brain  or  spinal  cord  and  give  rise 
lo  clianM^teristic  sympt4>ni8. 

iJoji^s, ^Tlie  bones  may  be  aJTectcd  either  in  the  secondary  or  ter- 
tiary stage.  The  exciting  cause  is  often  a  slight  traumatism,  so  that 
the  bones  most  frequently  affected  are  those  espoSM?d  to  such  injiirieg, 
as  the  fruntjil  Uuie,  clavicle,  sternum,  radius,  and  tibia, 

Huiti^affif. — There  is  a  proliferation  of  ronud  cells  of  the  embry- 
onic type  in  the  Haversian  and  medullary  canals,  which  cause  erosion 
or  absorption  of  the  bone  element  and  enlargement  of  the  ispaces  iu 
the  Iwnes — spina  \eHtoBa.  (See  TuBEHcmxisia  of  Bokes.)  If  the 
inflammation  is  slower  and  less  intense,  an  excessive  amount  of  new 
Ihiuc  is  pmdupcil,  increasing  the  laminte  until  the  Haversian  canals 
l>e(^oia6  obliterated.  The  medullary  cavity  may  also  be  obliterated, 
and  a  heavy,  solid  condition  of  the  bono  result,  known  as  sclert/tit 
or  cfr«r»Mi/MMi.  The  development  of  ginnviata  in  the  sobperiosteal  or 
medullary  tiMiics  prodnces  the  most  intense  form  of  ttj/phiJifi'c  osteo- 
mycfiiis,  M'ith  dcstructiou  of  l>one  and  the  formation  of  sequestra. 

pACTTLiTiij  is  a  gummatous  inflammation  of  the  phalanges  occur- 
ring (luring  the  lafc*  secondary  or  tertiary  *lagea-     It  may  involve 


"T^r , 


^/r 


Flu,  «.— 9yt>hlllile  daMjIlUi- 


«hiefly  the  fihr'>nN  anJ  intcgnniontary  lisBHcs  surrounding  ajoint,  or 
it  may  include  the  pi-rioslcum  and  bone.  There  is  little  paiu,  but  the 
joint  may  be  destroyed. 

Hkkkuitaky  HYPini.iK  is  oontracted  in  vUro.  The  diBcafie  may 
reat'h  the  child  in  on*  nf  three  ways:  Firs),  through  the  father  by 
meanKof  infected  Kpemiatozoa  ;  second^  through  the  mother  by  means 
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of  an  infected  otqui  ;  third,  at  a  later  period  of  iotra-uterine  life 
tbroQgb  the  nteroplacental  circulation.  If  the  mother  have  active 
syphilis,  she  is  iilmost  certiun  to  tratistDit  it  to  the  i^hitd,  up  tu  the 
Seventh  iuonth ;  aft«r  this  -ptriod  truiit^miasioa  is  not  »»  likely  to 
occur.  DiiriHg  birtli  the  child  may  lie  directly  iiife(>ted  by  coming  in 
c«^)utact  with  cont^ious  lesions,  such  as  mucous  patches,  but  no  such 
case  has  ever  beeu  recorded.  The  protection  given  by  the  mucus 
ami  vernix  caseosa  is  not  sufficient  tfl  account  for  this  exeinptioo, 
the  true  explanation  being  that  the  child  is  immune  to  the  disease, 
having  had  a  modified  form  of  syphilis  before  birth.  It  may  Ije  bom 
healthy  and  remain  so,  but  it  is  protected  from  the  disea;^,  m  has 
been  provctl  by  experiment  and  subsequent  experience  on  expoflare. 
This  is  I'rofeta'a  law.  The  converse  of  this  \»  Colles's  aud  Baume's 
]a,v,  that  a  child  having  all  the  evidences  of  syphilis  may  be  born 
of  an  apparently  healthy  mother,  and,  although  attended  by  the 
mother  and  nursed  by  her,  fail  to  give  her  thu  disease,  but  if  nursed 
by  any  one  else,  i\&  a  wet-nurse,  the  Utter  is  almost  sure  to  coctnurt 
the  disease,  showing  that  the  mother  of  the  affected  child  is  in  some 
manner  protected.  The  explanation  is  that  the  mother  is  protected 
or  iinmnuized,  having  acquired  a  modified  form  of  syphilis  from  tlie 
child  during  prtgnancy.  According  to  Hutchinson,  parents  in  the 
late  tertiary  stages  do  not  transmit  laint,  and  Fouruier's  opinion, 
from  an  experience  of  many  hundreds  of  cases,  is  that  in  the  case  of 
paternal  heredity  he  has  never  known  it  to  extend  beyond  three  or 
four  years ;  so  that  we  may  consider  sj-philis  a  self-Iituited  disease, 
so  far  as  its  contagion  and  transmission  are  coneerned,  that  even 
when  permitted  to  nm  its  course  wiUiouf  treatment  it  cannot  I*  trans* 
milled  after  three  or  four  years,  and  uitJi  proper  treatment  this  time 
is  probably  considerably  shortened. 

Stojffl,— Hereditary  syphilis  has  only  two  stages,  the  secondary 
and  the  tertiary. 

Spaptomg. — The  child  at  birth  has  an  atrophied  appearance,  a 
wrinkled.,  withered  face,  n.  "wiso  old  nian^'  look,  a  hoarse  cry,  coryza 
or  BHQffles,  and  pcinphiffiia  on  the  palm.$  and  soles,  sometime!}  on  the 
limbe.  If  there  are  no  symptoms  at  birth,  ro^ola  may  be  the  first 
symptom,  about  the  second  or  third  week,  then  murium  pnichm  on 
the  tongue,  lips,  cheeks,  and  aiml  region,  and  after  the  sixth  week 
the  pustfilar  sypbilides.  The  liver  and  spleen  are  frequently  mach 
enlarged.  Lesions  of  the  tertiary  stage  appear  soon  afler,  or  may 
be  commingled  with,  thiisti  of  the  secondary  stage.  The  disease  lasts 
from  twelve  to  eighteen  months,  ufter  which  there  are  no  symptoms, 
milcfls  ihs  third  stage  api>ear8.  Tertiai^  syphilis  1.^  apt  to  manifest 
itaelf  about  the  period  of  second  dentition  or  of  pnUerty.    The  ear  is 
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ofteD  iuvolved, — external,  middle,  or  interuaJ, — and  aiidden  deafricsa 
may  develop  ;  the  »'?<■«  may  be  affect«l  in  the  form  ^(kcmtUu,  and  the , 
permajieDt  teeth  furnish  the  most  iuiportnot  evidence  uf  tlio  disease, 
— "HatchinBoii's  teeth."  The  upper  median  incisors  are  stunted, 
sLort^  "pegged,"  and  often  widely  separated.  Tlie  cutting  edge  is 
narrow,  cpeacentie  (not  serratid),  and  sometimca  projects  forward' 
rather  than  downward.  There  is  sometimes  a  rollsir-like  enlargement 
at  the  diaphyso-epiphyseal  junction  of  the  long  bones. 

Progn'OSIs. — The  prognosis  in  hereditary  syphilis  is  much  more 
nnfavor&ble  than  in  the  acquired  form.  About  oue-fourth  die  within 
the  first  six  months.  If  they  Kurvive  this  period  the  chanDes  are 
slightly  iu  their  favor,  Tb«  prognosis  is  more  favurable  when  the 
first  symptoms  of  the  disease  aijpear  after  six  months. 

TnEATMBNT. — Treatment  may  be  divided  into  prophylactic  and 
curative.  Prophylactic  treatment  r(>'laJ:«s  t*>  the  prevention  of  1,he 
henMlitary  form  of  the  disease  by  adviee  as  to  the  proper  time  fur 
marriage  and  the  prevention  of  the  acxinired  form  by  cicision  of  the 
ChancTe  in  cases  which  seem  suitable.  The  patient  should  be  given 
to  undfTStand  tliat  treatment  is  necessary  over  a  period  of  from 
two  aud  a  half  io  three  years.  Consent  to  the  marriage  of  a  person 
affected  with  syphilis  should  cot  be  given  u»nal1y  until  after  the 
lapse  of  three  or  four  ye-ars  from  the  beginning  of  the  symptoms,  and 
nsder  no  circnm^t^nceti  until  at  least  nix  months  after  the  lo^t  appear- 
ance of  any  of  the  phenoniena  of  the  diseaw.  Ej-rision  of  the  chiTucre 
as  soon  as  it  appeiira,  and  in  some  cases  of  the  rnJaryitl  in^uituil  glawbt, 
has  been  pmctiaed,  uu  the  theory  that  the  virus  or  microbes  were 
limited  te  thefie  parts,  not  yet  having  entered  the  general  eystein; 
bat  the  results  have  not  been  encouraging. 

Curative  Treatment. — The  indications  are,  first,  to  degtroj/  the  vina 
or  to  neutralize  its  efferlson  the  ttasnes;  second,  to  aNntaia  ihc  fit rmfith 
of  the  patient  aud  treat  the  amcnita  which  ti&nally  occui-s  during  the 
prolf)uged  coui*se  of  the  disease.  Mercury  and  ioilulf  t>f  ptiliwtium  are 
C0ii8idi?red  spceitii-s  in  the  treatment  of  syphilis.  On  account  of  the 
danger  of  aalivalioD,  the  inconveoieuce  of  a  pruk)nge<1  course  of 
treatment,  and  the  poHsibility  of  retarding  the  appearance  of  tho 
secondary  symptoms  and  obscuring  the  diagnosis,  the  adminislra- 
tion  of  mvreury  Hhoulil  not  begin  until  aposUhv  diagnosis  ha.s  l><»en 
made,— that  is,  until  the  appearance  of  symptoms  of  the  Mcvndary 
tttiffr.  Mercury  wcemstni*  act  by  causing  disintegration  of  the  products 
of  tho  difi<!afie,  while  iodide  of  potoL-wium  aids  its  elimination  ;  hence, 
luercury  is  given  in  tlie  early  stages  and  iodide  of  potiissium  lnt«>r. 
In  tlic  luti^r  stages  some  give  a  mixed  troatmont  of  mercury  aud  iodide 
of  potassium.     Mercur)'  seems  al^o  t«  act  as  a  tunic,  thereby  couater- 
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actiog  ttie  ansmiii  wLicli  occurs  so  frequently,  and  as  n  physioloffiail 
ata'uUAe  to  the  syphilitic  poison,  possibly  as  a  germicide-  It  may 
begiven  by  the  ttfimuteh,  by  tjmnrtWH.  hy  fumigatuia,  hy  fiypodtniuUic 
lujrciioiK  and  by  iiilnivnious  injcetUm.  The  preparations  of  mercury 
most  frc(]ueiitly  used  are  the  protiodide,  bichloride,  calomel*  gray 
powder,  blue  pill,  and  the  ointment  of  mercury,  The  proiiv*iidf  ia 
given  In  pill  form,  in  doses  of  ^  to  i  of  a  grniu  three  or  four  times 
daily.  For  irritation  of  the  stomach  or  bowels  it  may  be  combined 
with  opium,  in  or  ^c  of  a  gmin  to  eat^h  pill,  CorruHii'e  sublimate 
may  be  givpa  in  dos^  of  A  to  j^  of  a  grain,  in  combination  witJi 
coiupouDd  tincture  of  cincboua;  and  gray  powder  in  i  to  1  grain 
dose&  three  or  four  limes  ibiily,  combining  it  with  Dover's  powder, 
if  Deccssary,  to  prevent  diarrhoea.  By  tiiunrtion,  1  drachm  of  the 
uugueutum  bydrarg^ri  is  rubbed  into  the  skiu  daily  for  a  month  or 
sis  wwbs-  In  young  eliildren  it  may  be  used  in  the  proportion  of 
1  to  8.  applied  on  a  flannel  bandage.  Fumiffati/m  is  used  in  the  treat- 
ment of  obstiuiite  eruptions  or  where  a  quick  result  is  diesired,  by 
vajiorizlng  calomel  under  the  patient  seated  naked  on  a  chair  and 
covered  with  a  blanket.  Htipodermaiic  injections  ure  open  to  the 
objection  of  being  very  painful  and  sometimes  producing  al>sce£s»^ 
A  good  formula  is :  Bichloride  of  mercury.  32  grains ;  chloride  of 
ammonium,  16  grains ;  aud  distilled  wat^r,  2  onucea  Ten  minims 
are  injected  through  a  placino-iridinm  needle,  in  the  glftteal  region, 
once  a  week  for  sii  or  seven  weeks,  and  then  at  longer  intervals 
(Cooper).  Iittrurrttiius  injeclioim  of  20  minims  of  a  1  per  cenL  solu- 
tion of  cyanide  of  niertnry  everj-  other  dny,  or  daily,  are  recom- 
mended by  Lane.  In  using  mercury  the  doint  for  each  iudividual  has 
tiJ  be  found  liy  trial.  A  good  way  is  to  give  the  patient  a  small  doi^, 
say  one'Sixtb  of  a  grain  of  the  protiodide  three  times  a  day,  gradu- 
ally increasing  it  until  alight  soreness  of  the  teeth  is  felt.  Then 
diminish  the  dose  one- half  or  ouc-tbird,  aud  continue  for  two  years, 
omitting  ever^'  third  month.  Avoid  salivation.  Iodide  of  potasslam 
)9  given  in  doses  of  5  to  20  grains,  but  in  syphilis  of  the  nervous  sys- 
tem, with  giimmata  in  the  brain,  large  doses  gradually  increased  to  as 
niucJi  as  an  ounce  in  twenty-four  hours  have  been  given  with  decided 
l>enefit.  After  treatment  with  the  iodide  of  potiBSinm  for  six  months 
kt>ep  the  patient  under  observation  sis  months  longer,  when,  if  no 
symptoms  have  appeared,  he  may  be  pronounced  in  all  probability 
cnr«I.  Tonic  and  supportive  treatment  is  often  nec^sary  in  the 
form  of  co*Miver  oil  or  bitter  tonics.  Hot  baths  and  the  driuking 
of  bi«t  water,  as  praetised  at  certain  hut  springs,  are  advantag4H>us 
in  Hiimulaliiig  tlie  emunclory  organs,  thereby  enabling  the  patient  to 
Uik«  larger  dt>ses  of  mercury  and  iodide  of  potassium. 
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Tlie  loral  treatmvnt  of  tlie  rkaucrp  consists  iu  the  use  of  some  uon- 
irritating  powder  or  ointmeiit,  as  iodoform,  aristol,  calomel,  or  bis- 
muth. Mucous  jifiirfiffi  aad  ulcrrafirc  kision/i  should  be  treated  with 
antiseptics,  silver  jiitrute,  black  wnsli,  and  dryiug  powders. 

The  contagiousness  of  the  disease  aud  the  uecessity  of  guarding 
BgaiDat  itA  cotuiiiunic^itioii  to  others  must  be  impressed  upoa  the 
patient. 

Dr.  Edward  Cotterell,  of  England,  used  the  blood  wrum  of  those 
who  bad  just  pa&sed  throiigli  an  attack  of  the  disease  in  eighteen  eases 
with,  decided  beuefit. 

CHANCROID, 

Chancroid,  soft  chancre,  or  atluplC'  venerejil  ulcer,  waa  considered, 
previous  to  the  adoptimi  of  the  dual  theory  about  1852,  oue  of  the 
manifestations  of  syphilis.  It  is  a  lo<!al  disease  without  general 
infection,  so  far  as  known. 

The  KTioi-txiY  of  cihancroid  is  uot  settletl.  It  is  thought  by  many 
to  be  the  result  of  infection  with  any  of  iha  pyogenic  bacteria,  by 

others  that  it  is  due  to  a  special  organ- 
ism— among  them  Ducrey's  strepto- 
bacillus.  Chancroid  appears  in  the 
flniiie  localities  as  chaucre.  It  is  more 
commou  in  free  hospital  and  dispensary 
practice  and  amoug  the  lower  classes 
than  in  piivalei  practice  among  well- 
todo-patient*!.  iSturgis  gives,  in  13,57*J 
venereal  sores,  10,337  cases  of  ehau- 
croid  and  3,235  of  chancre. 

Thk  MoKiioF  ACQUISITION  IB  direct, 
as  in  coitus ;  or  indirect^  occaeioaally, 
from  contact  with  towels,  clothing,  etc., 
contaminate'd  with  the  poison. 

SYMPTioia — There  is  no  period  of 

incubation,  aUhoiighthe  lesion  may  uot 

be  noticed  until  the  third   or  fourth 

day  of  it.s  csLslcut*.    It  begins  as  a  red 

point,  which  passea  through  the  stages 

of  papule  and  pustule   to   ulceration 

within  thi-ee  day*.     The  ulcer  has  a 

decidtKl  tfudcucy  to  spread  and  desli-oy 

tissue,  and  is  round,  oral,  or  irregular 

in  dlftpe,  with  precipitate  <>r  undermined,  sometimp$  rsigged,  edge«, 

lOD^  bottom  i-Dvered  with  a  gi'u.yish  depo.sit,  and  a  purulent  and 

SometiiDea  blo^Mly  discharge.      Paiu  and  soreness  are  nsually  felt. 


Ttu.  SL— FliliuuaU  train  chktiGMlds. 
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TliPtt'  is  an  nifl:iminatoi-y,  Bwolleri,  boggy  cotiditioD  of  tlie  parts, 
gnidiintly  merging  into  tlie  liealthy  tissues,  in  coiitnist  with  tlie 
hard,  sharply- Uitiite<i  sensation  of  a  foreigQ  body  Iti  the  purls,  so 
cLan»ctei'ist.ic  of  chancre.  The  iuJcro8<'tipe  kUows  iiifiltRitiou  wilJi 
small  roniiil  cells  which  destroy  or  sutt^u  the  c^nunective-lissac  tra- 
beculie.  In  nnuiljer  cliancniids  are  usually  miiltiple.  Tliey  may  be 
multiple  from  the  beyiiiuing,  or  become  so  Iiy  autoin<>culntion, — 
incK'tilatioti  of  hesilthy  skill  with  pus  from  the  first  sore, — iotentiOQ- 
ally  or  accidentally,  producing  sur«s  similar  to  the  first. 

Duration'. — Ordinary  casea  recover  in  five  or  sis  weeks  j  ifcont- 
plicated  irith  bubtn^s  or  phagedieua  the  disejise  or  oomplicattoa  may 
ooiitiutie  gix  mt^atbs  or  longet. 

Complications. — These  are;  Bubo,  phagedsena,  gangrene,  phi- 
mosis, and  piiraphiiuosis.  Bubo  occurs  in  from  fifty  to  seventy-five 
per  cent,  of  all  the  cases,  and  usually  suppurates.  While  the  bubo 
is  gipioerally  unilateral,  it  if)  not  infrequently  bilateral.  !No  ndcro- 
ot^anisms  have  been  found  in  the  contents  of  these  biitH>cs,  but  they 
are  supposed  to  be  due  to  micro-organisms  or  to  toxins  which  come 
from  the  chancroid.  Pfiayed<rna  may  affect  the  chancroid  or  an  opea 
bubo,  &nd  is  chitract«rizcd  by  a  rapid,  relentle^  Spread  of  tJie  ulcera- 
tion,— the  entire  penis  being  sometimes  destroyeil  or  the  testicles  or 
abdominal  muscli^  laid  bare.  The  tause  is  supposed  to  be  a  germ  or 
toxin  (unknown)  or  some  dyscrasia. 

Trf.atme>'T. — If  seen  early — before  infection  of  the  lymphatics — 
exci&ion  with  the  knife  or  scissurtt  and  suture  of  the  wound  may  be 
tried.  Otherwise  aim  to  get  cleanliness  without  irritation, — nsiug 
bichloride  1-50(W,  twice  daily,  followed  hy  the  applicatinn  of  iodo- 
form powder  or  salve,  nristol,  bismuth  subgallate  or  subuitrate, 
calomel,  or  oxide  of  2inc.  Place  a  thiu  layer  of  absorbent  cottoo 
between  the  eore  and  the  prepuce  or  glaus.  Phimosis  or  juD'aphimosiM 
re<iuire8  slitting  np  of  the  pi-epuce.  Tlie  hubo  should  Ije  excised  at 
its  earliest  appearance,  before  suppuration,  tiie  wooud  closed,  and  the 
patioQtkeptinbed.  If  suppuration  ha.socourrcd,  uf^e  hot  applications 
till  the  entire  gland  is  broken  down  ;  evacuate  the  pus  through  a  small 
iu4<i^0M,  wash  out  the  cavity  with  bichloride  1-301K),  and  fill  with 
iodoform  emulsion,  t«n  per  cent,  in  glycerin  or  warm  vaseline,  and 
apply  a  compresa  to  prevent  its  escape.  If  this  foil,  open  freely, 
.  enrette',  and  pack  with  iodoform  gauze.  The  deep  lymphatic  glanda 
along  the  iliac  vessels  may  require  removal.  This  may  l>e  done  by 
the  incision  iLscd  for  ligaling  the  external  iliac  extraperitop^ally, 
rflfijTrtteifl  should  Iw  tR'ated  by  thorough  excision  or  cauterization 
with  nitric  acid,  then  >4iiiip]e  antiiu>^ptic  dressings,  iodoform,  solution 
of  bk'hlorid«,  touii-a,  and  good  hygiene. 
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TtiMoTl  means  swelling, — an  atypical  new  foriiiatioD  not  the  result 
of  iuflaninia-tiou  (Green).  It  is  a  new  growth,  or  tieopliwm,  which 
prortoces  a  luealized  enlargement  of  an  organ,  liaving  no  nseful 
fuuctioii,  no  tendency  to  spoataneniis  cure,  is  uniurtuencefl  by  drags, 
and  tends  to  ijrow  tlirougli  the  life  of  the  in  (livid  nail. 

Oeigin. — All  tnmont  come  from  pre-cxUtiag  ti9Sii«, — that  is, 
every  tumor  cell  lias  its  physiological  prototype.  The  m^ority 
originate  from  connet-tive  tissue  (bistoid  tnninrs),  or  fi-oni  epithe- 
lium, Burfate  or  glandular  (organoid  tumors).  Ilumoio!/iiu»  UiiiorB 
are  composed  of  the  same  kind  of  tissue  us  that  in  which  they 
originate.  They  are  usually  licnign.  IIvtmAogoitx  tumors  contain 
different  tifano  from  that  in  wliith  they  originate.  They  ai-e  often 
malignant.  A  Jibroiui  tumor  originating  in  the  subcutaneous  con- 
nective tissue  is  an  example  of  homolog»ua  tumor;  while  a  cartila- 
ginous tumor  originating  in  the  parotid  gliiiiU  is  an  exumplo  of  a 
heteraloffous  tumor.  Heitrotopic  is  the  term  applied  to  tniuoi-s  which 
contain  tissue  different  from  that  iu  which  they  ai-e  niluaUd.  This 
may  be  due  to  extension  of  the  ti^ues  composing  a  tumor  beyocd 
their  normal  limit  or  to  nictaetnsis. 

According  to  their  relation  to  surrounding  tissues,  tumors  are 
encapsulated  or  nou •encapsulated.  An  cucapfiHlatnl  tumor  is  sepa- 
rated from  the  eurnounding  tissues  by  a  fibi-ouH  capsule  which 
eovoloiw  iL  A  nmi-nu-apsulatt'd  tumor  has  no  limiting  capsule  and 
the  tissues  of  the-  tumor  invade  and  penetrate  to  n  variable  degree 
the  surrounding  structunw. 

CuANOhB  IX  TUMoits. — The  tumor  rarely  disappears,  but  sooner 
or  later  becoroia  the  scat  of  retrogressive  cimngw,  m  fatty  dfifvueraHnn 
with  softening  or  cjist-ation,  or  plifmentunf,  catrarrmu.  miicuiii,  or 
colloid  changes.  InjUammiifwit;  ulit:ratioii,  and  v-ecnmis  with  hemorrhagr 
may  take  place.  On  the  other  hand,  dcprlopmrttlnl  changes  may  take 
pliice  by  "which  the  lower  or  embryonic  tissues  of  the  tumor  develop 
more  or  less  completely  luUi  the  higher  tissues,  as  in  the  formation 
of  fibrous  or  bony  tissue  fnim  the  embryonic  cells  in  a  Siircoma.  The 
mure  embryonic  tlie  tissue  composing  a  tumor  and  the  more  rapid 
its  growth,  the  sooner  it  degcnoriLt'es  and  the  more  malignaut  it  is 
likely  to  be.     Sarcoma  is  a  good  example. 
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Cl,IMr\L  CouTtSE,  —  Ateonling  to  their  cliuical  course  timiors  are 

Hvidwl  into  two  great  claaaes,  hmiffn  and  mniignant.     A  Ix-nitfii  tumor 

3WS  slowly  or  remniTif*  atatiouary.     It  is  oompoMHl  of  lissut!  ■closely 

tmbtin^  some  normal  niliilt  tissue  ami  similar  to  that  froTU  whicli 

rOrigiiiatos — hvmoloffixts.     It  is  usually  tiuciijtsitlaittl.     The  hlund  xap- 

iff  is  smiilL     The  adjacent  hjmpkatU's  are  not  affected  ;  it  is  painlf*a; 

'  nTD.*>v(^  it  doe$  viii  nviit,  and  tlie  health  of  flte  individual  is  not 

trially  affected,  unless  on  aei'ouut  of  mechanical  iuterfereuee, 

\A   mn/iffimnt    tumttr  grows    rapidly,    with  a  coiistuut    teiideney  to 

iiivol-ve  tiiljinfitl  fitnictiirea.     It  is  composed  of  atypical  ti^ue.  uflen 

dlfleriug   widely  from  that  iri  which  it  originates  or  in  whieh  it 

is   fonniA—hftrfol  Off  oust    and   heterutti-pie.      Not   being    t^capaulatcd,    it 

invades  all  the  surrounding  tissues,  even  bone,  soon  bfH^oiuiiig  iixed 

land  more  or  less  immovable.     The  Muwl  aiipphf  is  large;  the  /^m- 

phtilifM  are  us«i!illy  affeiet«<l :;  pain  is  iisuidly  prt-fttiit;  if  removed  it 

tends   fo  rt'eiir  locally;   the  heallh   of  tht^  individual   is  materially 

|aire<'led, — an  anieniic  ■(•nnditioti  or  «iche.xia  resultiny,  dne  tfl  pain, 

[anxiety,  or  p(»ssibly  poisoning  from  a  toxin  produ(*d  by  the  ttimor. 

Jtemoval  of  a  imiligniLQt  tumor  may  be  followed  by  repri>ductioD, 

loml,  rrffionat,  or  general. 

tjucnf  rcprathitliuri  is  cauiJed  by  tlie  extension  of  the  cells  to  the 
^ connective-tissue  spaces  surrounding  the  tumor.  This  is  the  earliest 
[ftnd  least  iiuportant  evidence  of  malignancy.  E^ffiotMl  rfprmhictitm 
is  due  to  infection  of  the  nearest  lymphatic  glands  to  which  the 
tumor  cells  ai-e  conveyed  by  nio^ans  of  the  lymph-ressL-ls.  (fnieral 
rrprotluclum^  or  fifitcralicfifiaa,  is  due  to  the  entry  of  the  malignant 
cells  into  the  blood  streani,  either  directly  or  by  way  of  the  lyra- 
i-phatics,  causing  emboli  which  form  new  foci  of  infeclion  in  the 
organs  in  which  they  lodge.  Extension  may  lake  place  in  other 
ways  as  a  result  of  gravity,  as  infection  of  the  luuga  from  a  tumor  in 
the  triKbea,  or  the  bladder  from  the  Itidneyit  through  the  iiretera. 
The  "juiee"  of  a  tumor  probably  playa  no  ]»!irt  in  its  reproduclion, 
lilt'  active  ag«ut»  being  the  cells,  as  secondary  growths  have  never 
;n  found  in  the  structnres  into  vhoge  circulation  cells  cannot 
ent^-v,  a*  in  the  cornea  and  <'iirtilage.  There  are  two  vi<.'ws  as 
b.1  the  mauiier  in  which  the  mignilwl  cells  produ<*  secondary 
growths:  FirgI,  that  of  "spermatic  influeiiee.''  according  to  which 
the  impacted  celLs  of  an  embolism  impress  their  character  on  the 
cells  of  the  viv&i-l  walls  and  surroutiditig  tis.sues  with  which  they 
Come  in  nintact-  causing  them  to  multiply  and  prttdace  cells  similar 
to  those  of  the  iufect^'d  particle  ;  Kcoud,  that  the  secondary  growth 
lid  due  to  the  mnltiplication  of  the  cells  «>ntained  iu  the  cmlwlus 
alouo.     Thi£  m  probably  the  correct  view. 
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Etiology. — Afic—Oumm'tiif-lifsii^  tumora  are  more  common  pre- 
vious to  midiile  lifr,  while  tliese  tissues  are  most  active ;  while  epi- 
thcfial  tnmorB  are  more  frequent  in  later  life,  during  the  period  of 
relative  greatest  epithelial  nctivitj'.  ^acc— Keloid  and  fibrnmyoma 
aeetn  to  be  toore  freqnent  iu  the  uegro  rac*.  Sex. — Epithelioma  of 
the  lip  or  tongue  is  more  frequent  in  males,  and  tutnais  of  tlie  breast 
in  females.  Hm-cdilij, — While  the  genu  of  the  tumor  may  not  lje 
inhiiritfd,  in  all  i)niljabilily  a  diniinisiie^l  resistance  or  temdency  to 
the  production  of  tuiuurs  when  favorable  t^uiiditioas  ariise,  may  be 
transmitted,  rtiyniolnffiiml  adifUi/,  as  in  lulenimui  of  the  breast,  or 
cysts  of  the  ovary,  thfiH/wim^s  tfu'onj  of  "embryonic  remains." 
— TLiii  tlieory  a».sHHiesthat  in  the  developiiu-nt  of  the  ernbryn  more 
ceils  for  some  particular  tissue  are  produt-cd  than  ai'o  needed  and 
the  surplus  remain  in  an  euiljryouie  state,  either  iu  one  spot  as 
"resting  spores"  or  scitttci-ed  over  the  whole  tissue.  At  li  later 
period,  as  a  result  of  pliysiological  activity  or  the  stimnhis  of  iujur>', 
ttiese  cells  are  excited  to  growth  and  form  a  tumor.  In  support  of 
tbis  theory  are  chondroma  of  the  parotid  gland  and  the  freqnent 
occarreneo  of  tumors  where  the  developmental  iinicesses  are  compli- 
cated, as  at  the  mucocutaneous  oi>eniugs,  1!}\e  par<iintic  Ihvory  is  nut 
generally  accepted.  It  attributes  the  cause  to  an  animal  parasite 
belonging  to  tho  order  of  the  protozoa.  The  reasons  uh- ;  The 
resemblance  of  cancer  tolnpus;  its  contagiousness  ;  the  antagonism 
between  cancer  and  active  tuberculosis  and  malaria,  and  between 
sarcoma  and  erysipelas;  and  that  jiarasites  iu  emboli  would  explain 
Uietae^ta.'^H.  Injiirif  oi'  irrigation — -as  the  OCCUriTjace  of  Sarwma  after 
fractures;  of  tumors  of  the  lip  or  tJ>ugue  from  irritation  of  a  cigar, 
pilie-stem,  or  1  Kid  teeth;  or  their  development  at  eoiistrieled  points, 
as  at  the  pyloru.s,  the  ileocecal  valve,  aud  rectum.  M<iUgiiHiir\i  may 
be  explained  by  Ihe  theory  of  "  physiological  r«*ifttance ' '  (Cohnheim ), 
which  means  the  normal  resistance  that  piwents  one  tissue  from 
encroaching  on  or  invadiufr  another  though  lying  in  contact  and 
growing  side  by  side  with  it  ;  for  example,  the  epithelial  layers  of 
the  skin  and  the  connective -tiasne  layers  grow  iu  harmony,  neither 
invading  the  domain  of  the  other,  so  long  a^  mmnnl  conditions 
prevail.  Injury  or  age  may  de-stroy  this  armed  neutrality  and  the 
weaker  tissue  is  then  invsided  by  the  stronger.  Before  middle  age 
the  connective  tissues  arc  strongeraiid  mure  vigornus,  aud  this  is  the 
tuno  when  connective-tissue  tumors,  sarcomata  and  othei-s,  most 
frequently  occur.  After  middle  age  the  epithelial  tissnes  j>revail 
over  the  diminishing  connective  tissues,  aud  this  period  of  life  is 
characterized  usually  by  tuumis  of  the  epitlieliiil  lype. 

CLABSinoATios  OF  TVMoJiy.— TuiDors  are  i>crhaps  beat  classified 


MESOBLASTIC  OR  CONSECTIVE-TISSUE  TUMORS. 


187 


accordiog  to  their  origin  and  higtolofficai  Btnictare.  Some  originate 
from  the  mesoblast,  others  from  the  epiblast  and  hypoblast,  and  still 
others  from  all  three, — mesoblast,  epiblast,  and  hypoblast  See  the 
following  table,  modified  from  Green. 


I.  Type  of  higher  tinues : 
Myoma, 
Neuroma, 
Angioma, 
Lym  pbanpoma. 

A. 

Meooblast 

n.  Type  of  fuUy  developed  connective  tiB§uee : 
Fibroma, 
lipoma, 
Chondroma, 
Osteoma, 
L3rmpboma, 
Odontoma, 
Myxoma. 

III.  Type  of  embryonic  connective  tiaeue ' 
Sarcoma. 

IV.  Not  cIsHBed — transition  between  sarcoma  and  carcinoma 

L                          Endothelioma. 

B. 

V.  Type  of  epithelial  tieeuee. 
1.  Of  high  development: 
Papilloma, 
Adenoma, 
Cystoma. 

Epiblast  and 
bypoblsBt 

2.  Of  bwdevelopme 
Carcinoma 

at: 

Roond  cell,  hard ; 

Soft; 

Colloid. 

Gland. 

Epithelioma   - 

Flat  or  squamoQS 

cell; 
Cylindrical. 

Surface 

c. 

Epiblast, 

mesoblaet,    and 

hypoblast 


VI.  Teratoma. 


A.     MESOBLASTIC  OR  CONNECTIVE-TISSUE  TUMORS. 

I.  Type  of  Higher  TiBSues. — These  are  benign  tnmors. 

MvoMATA,  orMuBCLETUMOKS,  are  oftwo  kinds,  the rAoftdomyomo, 
ooataining  striated,  and  the  leiomyoma,  which  contains  non-striated 
moscle-fibre.    In  addition  to  the  mnscle-fibre  these  tumors  contaia  a 
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often  iovolved, — external,  middle,  or  internal, — and  sndden  deafnesw 
may  develop  j  the  n/fn  may  be  affecti'd  in  tlie  form  of  krratitiji,  and  the 
permaDent  teeth  farniah  the  most  important  evidence  of  the  disease* 
— "Hntcliiikson's  teeth,"  Tlie  upper  median  incisors  are  stunted, 
short,  "pegged."  and  often  widely  separated.  The  cutting  edge  is 
narrow^  crescentic  (not  serrated),  and  sometimes  projects  forward 
rather  than  downward.  There  is  sometimpa  aeoUurlike  enlargement 
attlie  diaphyBO-epiphyseal  junption  of  thp  long  bones. 

Prognosis. — The  prognasis  in  hereditary  syxihilis  is  much  more 
□ufaronible  than  in  the  acquired  form.  About  one-fourth  die  within 
the  first  aix  months.  If  they  survive  thi»  period  the  chaticeB  arc 
slightly  in  their  favor.  Thf  prognosis  ia  mon!  favorable  when  Iho 
firet  symptoius  of  the  disesise  appear  after  sii  months. 

Treatmevt. — Treatment  may  be  divided  into  prophylactic  and 
ccrative.  I*ropkylatiic  trtiiimnU  relates  to  the  prevention  of  the 
hereditary  form  of  the  disease  by  advice  sis  to  the  proper  liiiie  for 
marriage  and  the  prevention  of  the  acquired  form  by  exinstoa  of  the 
chancre  in  casra  which  seem  suitable.  The  patient  should  be  given 
to  understand  that  treatment  is  oeecssary  over  a  periotl  of  from 
two  aud  a  half  to  three  years.  Consent  to  the  marrhige  of  a  person 
aOected  with  B^^phllis  should  not  be  given  usually  until  after  the 
lapse  of  three  or  four  years  from  the  beginning  of  the  symptoms,  aud 
under  no  eircum.sta.nces  until  at  least  six  months  after  the  last  appear- 
ance of  any  of  the  phenomena  of  the  disease.  Fxriswn  of  thf  fhtmerf 
BBSOon  as  it  apj>eiir8,  and  in  some  cases  of  the  (fnlargcii  inguimtl  gUimln, 
has  been  practised,  on  the  theory  that  the  virus  or  mirrobe-s  wem 
limited  to  thene  parts,  not  yet  having  entered  tlic  general  system ; 
but  the  results  have  mit  been  encouraging. 

Varatite  Trealmttil. — The  indications  are,  first,  to  destroy  the  virtu 
or  to  neutralize  iw  effi^cts  on  the  tissues  ;  second,  to  ituHtain  the  Htrrnjth 
of  the  patient  and  treat  the  anicmia  which  usually  occurs  during  the 
prolonged  course  of  the  disease.  Mercury  and  iodide  of  poUtmum  are 
considered  specifics  in  the  treatment  of  syphilis.  On  aecuunt  of  the 
danger  of  snlivnllon,  the  inconvenience  of  a  prolonged  course  of 
treatmeut,  and  the  possibility  of  retarding  the  appearance  of  the 
■econdury  symptoms  and  obtwtiriag  the  diag'nosts,  the  admini!»tra- 
tiou  of  mercury  should  not  l>egin  nntil  a  pottitire  diagnosis  bus  been 
madBf^that  is,  until  the  appearance  of  symptoms  of  the  srcontlury 
^ge.  Mercury  seems  to  act  by  cansingdisintejir.il  ion  of  the  products 
of  the  disease,  while  iodide  of  potast^ium  aids  it^  elimination  ;  henoe, 
meFoury  is  given  in  Iho  curly  stiig^es  and  iodide  of  potjtssium  later, 
lu  Uie  later  stages  some  give  a  mixed  treiLtmentof  mercury  and  iodide 
of  potassium.     Mercury  seems  also  to  act  as  a  Ionic,  thereby  counter- 
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actjpg  tb-e  anremia  which  occurs  m  frequently,  and  as  a  phy»ioingical 
antiihtlr  to  the  sypliilitit  poison,  jmasilily  iis  a  germicide.  It  may 
I*  given  by  the  stamnck,  by  iinnirtiuji,  \>y Jiiuiigaiion.  by  hijpotlentuilir 
injcrltuu.  aod  hy  iitirnpcjious  iiijrction.  The  prepanitioiis  of  mercury 
most  frequeutly  used  are  the  protiodide,  bichloride,  calomel,  gray 
powder,  blue  pill,  and  the  ointment  of  mereiiry.  The  proiimUiie  is 
given  ID  pill  form,  iu  doses  of  i  to  1  of  a  grain  three  or  foar  timeit 
daily^  For  irritation  of  the  atoinach  or  bowels  it  may  l>e  combined 
with  opiuui,  ]'ii  or  Vd  of  a  grain  to  each  pill.  Corrosive  sublimate 
may  be  giv*rn  in  dtises  of  i^  to  ^i  of  a  grain,  in  combination  with 
compound  tincture  of  cinchona;  and  gnty  powder  in  1  to  I  grain 
doses,  three  or  four  times  daily,  combining  it  with  Dover's  powder, 
if  nce<«sary,  to  prevent  diarrhtea.  By  mum-tivn,  1  drachm  of  the 
uivguentum  bydrargyri  is  rubbed  into  the  ijkiu  daily  for  a  month  or 
six  weeks.  Id  young  children  it  may  be  used  in  the  proportion  of 
1  to  8.  applied  on  a  danael  bandage.  Fum'tgiiliim  is  u^ed  iu  the  treat* 
ment  of  ubstiaute  eruptions  or  where  a  fpiick  rcsiilt  is  desired,  by 
vaporizing  «alom«l  under  the  patient  seated  naked  on  a  fhalr  and 
covered  with  a  blanket.  Hi/ptnU'ntuiJic  injfrtioiiJi  are  open  to  the 
objection  of  being  very  painful  and  sometimes  producing  abscesses. 
A  good  formula  is:  Bichloride  of  mercury,  33  grains;  chloride  of 
ammonium,  IG  grains;  and  distilled  water.  2  ounces.  Tea  minims 
are  injected  through  a  plat iuo- iridium  needle^  in  the  gluteal  region, 
once  a  week  fur  six  or  sevtm  weeks*,  and  then  at  lunger  intervals 
fCoopcrj.  hityavcHouit  iajeciiuns  of  20  minims  of  a  1  per  cent,  solu- 
tion of  cyanide  of  mercury  every  other  day,  or  daily,  are  recom- 
mended by  Lane.  In  using  mercury  the  'Ium''  for  each  individual  has 
to  be  found  by  trial.  A  good  way  is  to  give  the  patient  a  small  dose. 
Bay  oiie-sixth  of  a  grain  of  the  protiodide  three  times  a  day,  gradu- 
ally increasing  it  until  slight  aorenesa  of  the  teeth  is  felt.  Then 
diminish  the  dose  one-half  or  one-third,  and  continue  for  two  yeare, 
omitting  everj'  third  month.  Avoid  salivation.  Iodide  of  potassium 
is  given  iu  di>s(-s  of  5  to  20  grains,  but  iu  syphilis  of  the  nerrons  sys- 
tem, with  gummata  in  the  brain,  large  doses  grudusilly  increajsed  to  as 
much  as  an  ounce  in  twcuty-four  hours  have  been  given  with  decided 
benefit.  After  treatment  with  the  iodide  of  potassium  fur  six  months 
keep  the  patient  under  observation  six  months  longer,  when,  if  no 
symptoms  have  appeared,  he  may  ^  prononnced  in  all  probability 
cureil.  Tonic  and  supportive  treatment  is  often  necessary  in  the 
form  of  ciwl-liver  oil  or  bitter  tonics.  Hot  baths  and  the  drinking 
of  hot  water,  as  practised  at  cerLiin  hut  springs,  are  advantageous 
in  stimulating  the  emiinctory  organs,  thereby  enabling  the  patieut  to 
take  larger  doses  of  mercury  and  iodide  of  potaasium. 
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There  is  an  iiifliminiatory,  swolleu,  Imggy  coiidilion  (if  tlio  parts, 
gradually  merging  iiiUi  the  healthy  tissues,  iii  contrast  with  the 
hard,  sharply -liuiited  seusatioii  of  a  foreign  b^nly  in  the  parts,  so 
characteristic  of  chancre.  The  microgeop*  shows  luliltratioii  with 
sdulII  round  eells  which  destmy  or  eoften  the  eon iieetive- tissue  tra- 
btculff-.  In  iiiim1>er  chancroids  are  usually  multiple.  They  may  be 
muUijilo  from  the  beginning,  or  become  so  by  nutoinoculatiou, — 
inoculation  of  healthy  skin  with  pus  from  the  first  sore,— intention- 
ally or  a&eidentally,  producing  sores  similar  to  the  first. 

DirHATioN. — Ordin:Lry  cases  recover  in  five  or  six  weeks  ;  if  com- 
plicat^Ml  with  buboes  or  phagedieua  the  disease  or  cumplicatiou  may 
coatiUDe  sis  months  or  longer. 

OoMPLicATio\a. — Tlkpae  are :  Bubo,  phagedena,  gangrene,  phi- 
mosis, and  pnraphimoMis.  Bubo  occurs  in  from  tifty  to  severity -five 
per  cent,  of  all  the  caaeSt  and  usually  suppurates.  "VVhJIe  the  bubo 
ii  generally  liuilateral,  it  is  not  infrequently  bilateral.  No  micro- 
organisms have  tieen  found  in  the  coutcnts  of  these  buboes,  but  they 
are  supposed  to  he  due  to  micro-organisms  or  to  tosins  which  cume 
from  the  chaucroid.  Phaffr^iirna  may  affect  the  chancroid  or  au  open 
bubo,  and  L8  chiiracterizcd  by  a  rapid,  relentless  sprciul  of  tiie  ulcera- 
tion,— the  entire  penis  being  sometimes  destroyed  or  the  testicl*-$  or 
abdominal  muscles  laid  tiare.  The  cau^  is  supposed  to  be  a  germ  or 
toxin  (unknown)  or  some  dyscrasia. 

Tkeatmext. — If  seen  early^before  infection  of  the  lymphatics — 
excision  with  the  knife  or  seizors  and  suture  of  the  wound  may  be 
tried.  Otherwise  aim  to  get  cleauliuess  without  irritation, — using 
bichloride  1-5000,  twice  daily,  followed  by  the  application  of  iodo- 
form powder  or  salve,  aristol,  bismuth  »ub^llate  or  subnitrate, 
calomel,  or  Oside  of  zinc.  Place  a  tbiu  layer  of  absorbent  cottoD 
between  the  sore  and  the  prepuce  or  glaus.  Phimimi*  or  paraphimoata 
reciuirea  slitting  up  of  the  prepuce.  The  haha  hIiouM  be  excised  at 
its  earliest  appearance^  Ijefore  suppuration,  the  wooud  closed,  and  the 
patient  keptin  bed.  If  suppuration  hasoccurred,  nsehotapplicatious 
till  the  entire  gland  is  broken  down  ;  evacuate  the  pu^  through  a »mall 
Suction,  wash  out  the  cavity  with  bichloride  1-aooO,  and  till  with 
iodoform  emulsion,  ten  per  cent-  in  glycerin  or  warm  vajseline,  and 
apply  a  comprem  to  prevent  its  escape.  If  this  fail,  open  freely, 
curette,  and  pack  with  iodoform  piuze.  The  deep  lymphatic  gtatids 
along  the  iliac  vessels  may  require  removal.  This  may  be  done  by 
the  incision  used  for  ligating  the  external  iliac  extraperitoneal ly. 
^lOffnifna  should  be  tn-ated  t)y  thorough  excision  or  cauterization 
"wiOi  nitric  acid,  then  simple  antiseptic  drewings,  iodoform,  solution 
of  bichloride,  tonics,  and  good  hygiene. 
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IMnptusiJi. — Fibromata  generally  appear  as  bsiril,  ovoid,  iKtdolated 
tumors,  of  slow  and  painless  growth,  unless  involving  nerves.  The 
soft  variety  is  smootli.  roand,  elastic,  soft,  often  pedoncolated,  and 
■when  occnrring  in  the  form  of  polypi  bleeds  easily. 

Tbe  lyi-tiimi'ut.  is  excision. 

Keloid  is  a  fomi  of  fibroma  affecting  tliestin.  It  occurs  most  fire- 
^^_  -^^^^^^^^^^^^^     qaently  in  the  negro  race  in 

^B  .^^^^^^^^^^^^^^^1     connection  with  scars,  about 

^V      ^^^^^^^^^^^    ^^^1     the   ears,    neck,   bre^kst,    or 

^^K     ^^^^^^^^^^^^^^^^^1  forms  a  dense 

Hv   ^^^^^^^^^^^^^^^k^^H     tumor        the  a  red 

or  pinkish  color,  with  pro- 
jections reaching  into  the 
surrounding  skin  somewhat 
like  claws, — Lence  it.s  name.] 
Keloid  may  be  single  or 
multiple,  and  grows  slort-ly. 
The  hTuiment  of  keloid  is 
very  tinsatisfactory.  Prob- 
ably no  treatment  is  beat. 

LrpoBU  is  &  tunjor  com- 
posed of  fatty  tissue  pro- 
duced IroTQ  a  matrix  of  lipo- 
blasts  (Seun).  Lipomataare 
composed  of  fat  vesicles  held 
together  by  connective  tissue 
in  which  the  hkwd-vesselsj 
ramify.  They  are  usually' 
encapsulated,  grow  slowly, 

are  painless,  generally  single,  bat  may  be  multiple,  or  symmetrical, 

and  do  not  i-ecur  when  removed. 

Biies  of  Occurrence. — Wherever  fatty  tissue  occurs,  and  somctimea 

where  it  does  not  occur, — usually  beneath  the  skin,  on  the  shoulders, 

neck,  hack,  nates,  in  the  breast,  in  the  inguinal  and  femoral  regions; 

and  beneath  the  periosteum  or  synovial  membrane  as  lipoma  arbo- 

rescens  or  racemosum  in  the  kuee  and  shouldtr  juiuta 

Diagiwtfis. — The  fatty  tmuor  appears  as  a  rounded  or  flattened 

growth,  piiiul(?ss,  lobuliited,  soft,  with  a  sensaliou  of  semi-ductaation. 

If  beneath  the:skiu,  dimpliug  is  seen  on  pinching  up  the  skin,  dne  to 

the  presence  of  fibrous  septa  which  unite  the  skin  to  the  capsule  of 

tbelumor. 

The  {r/iiiiaent  couBlsts  in  excising  the  tumor  with  its  capsule. 

A  CHOKDKOMA  is  &  tuiuor  composed  of  cartilage  which  is  tlisJ 
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product  of  tissue-proliferatioD  from  a  matrix  of  chondroblostB  fSenn). 
It  is  composed  of  hyaline  fibrijeartilagf,  or  reticular  cartilage,  wliieh 
occurs  in  one  or  more  Dja£M«  enelosed  iu  n  capsule  of  fibrous  tissue. 
On  section  the  cut  surface  appears  of  a  bluish-gray  or  pinkiah-wbite 
color,  and  is  homogeneons  or  cloeely  granular.  A  Ihio  section  is 
translucent.  The  cartilage-cells  are  seen  8ca.ttere<i  or  in  groups, 
embedded  in  the  fibrous  or  hyaJine  tisKue.  Cbondrom&tn.  may  be 
giagle  or  multiple ;  are  usually  small,  bat  may  attain  a  very  large 
Bise;  and  ai"e  of  slow  growth.  Tbey  form  hard,  rounded,  sometimes 
elastic  or  lobulated  growths,  usaally  in  connection  with  bones,  bat 
occflsionsklly  in  soft  tlssacs.  They  fretiuently  occur  in  the  young. 
I»egeneratire  changes  are  fatty  or  mucoid,  with  cysts.  Ossification^ 
or  excessive  development  of  fibrous  tissue,  may  occur  and  produce  an 
osteochondroma  or  a  fibrocbondronia.  Arrest  of  the  development 
of  the  tissu^cells  in  their  embryonic  eondition  produces  sarcomatous 
tissue. 

tiiies  i>f  oecvrrrncf  are  the  phalanges  of  the  fingers  and  toes,  where 
they  are  often  multiple  ;  the  lower  eiiiphyseal  region  of  the  femur. 
the  upptT  ends  of  the  tibia,  fibula,  and  humerm ;  the  scapula  and 
ilium  ;  the  {leriostcum  of  the  jaws  (epulis};  in  cimuectioii  with  joints; 
in  the  pai'Otid  glaod^  breast,  testis,  ischiorectal  space,  and  subcutaneous 
tissne. 

Xrvttfm^ttl, — Early  and  wjmplete  rpmoval. 

An  OSTEOMA  is  a  tumor  composed  of  compact  or  cancellous  bone 
produced  from  a  matrix  of  osteoblasts  (Senn), 

IluifuJoffy  and  Gnwrat  Charadn; — Cvmpnct  ostromafa  contuin  no 
Haversian  canals  and  are  so  hard  tiiat  they  can  scarcely  be  cut.  The 
canfeflvtt3  tmteunuiUi  may  couie  from  oesification  of  ehondromata  in  the 
long  bones.  Occasionally  they  occur  in  the  interior  of  boues,  vhen 
they  are  called  eiuistotes.  Osteomata  appear  as  bard  rounded  tumors, 
often  with  a.  pedicle  &tid  souietiuies  lobulated.  They  are  painless  and 
Qsnally  small  in  size,  especially  the  compact  variety,  but  the  ciui- 
ceilous  variety  sometimes  grows  to  cjuite  a  large  size.  They  grow- 
slowly  and  may  remain  stationary,  and  n^ldom  d^enerote. 

Sitet  of  Ocrarren<t. — Compact  osteomata  occur  on  the  frontal, 
sphenoid,  and  superior  maxillary  t>one^  iu  the  misal  sinuses,  and  on 
the  phalanges, — especially  the  ungual  pbalani  of  the  great  ti:* ;  the 
ftitjci-Y^oiM  variety,  near  the  epiphyses  of  the  long  Imnee.  They  some- 
times develop  in  the  deltoid  and  adductor  mat^nus  muscles  iu  soldiers 
and  ridem  and  in  the  affection  known  as  tnijimliA  uixi/itfing. 

TrenlmetiL — Removal,  except  when  on  the  sphenoid  or  ethmoid 
and  giving  no  trouble. 

A  LrMrilOMA  is  a  tumor  composed  of  lymphoid  or  adenoid  tissue. 
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Its  general  structupo  is  that  of  the  lymphatic  glamis,  consisting  of  a 
delicate  rpticuliim  of  fibioiiH  tissue  withic  the  meshesof  whirh  are 
contained  lyiiipb-Rorimacles,  The  size  and  rapidity  of  growth  depend 
on  the  relative  proportion  of  the  strama  add  cells,  those  coatainiug  a 
lai^e  proportion  of  stroma  being  Rniall  ami  growing  slowly  while 
those  containing  more  c<>11h  than  stroma  are  soft  in  coasistence  and 
rapid  in  growth,  sometimes  reaching  a  large  size.  As  a  rale, 
lympboiuaUi  are  innocetit  tiimons;  sometimes,  however,  the  stroma 
of  lymphoma  undergoes  changes  into  embryonic  connective  tissue 
and  gives  rise  to  lymphosareom:i,  as  in  Ilodgkin's  disease. 

Sites  of  Occurreiif-c.—TUe  lymphatic  glands,  either  singly  or  in 
groups,  occasionally  as  a  result  of  injury.  In  Hodgkin's  disease 
lymphomata  develop  not  only  in  the  lymphatic  glaude  but  also  to 
the  ]cit«nial  organs,  snch  as  the  spleen,  liver,  kidneys,  luugs,  and 
medulla  of  boDes. 

An  ODONTOMA  is  a,  tumor  composed  of  dental  tissue  arising  from 

t«etli  germs  or  from  grow- 
ing teeth.  They  may  de- 
velop from  the  enamel- 
organ,  tlie  tooth-fol  1  icle, 
tbe  papilla,  or  froiu  the 
■whole  germ. 

The  diiiguosis  must  be 
made  from  epufin,  esi>e- 
cially  the  sarcomatous  va- 
riety, as  the  operation  for 
Siireonia  might  royuirc  a 
iiuitilaiing  operation  un- 
necessary in  odontoma. 
Siiroonia  may  be  recog- 
nizml  hy  the  rapid  growth, 
enlarged  blood  vessels,  or, 
filially,  by  microscopic 
e:eamination  of  a  seetion  of  the  tumor  Ixifore  completing  the  operation 
of  removal. 

A  MYXOMA,  or  iiuRvHis  tuuior,  i.s  eomposetl  of  tissue  iv^sewbliug 
the  yitreous  humor  of  the  eye  or  the  Whartoutan  jelly  of  the  umbil- 
ical cord.  A  Hcction  under  the  inierost'o|)e  shows  stellate  cells  with 
branching  processes  that  anastomose  with  one  another  and  form  an 
irregular  network  of  stroma  cx>ntaining  a  gelatiuoua  substance.  A. 
few  bliH>d-vest«eIs  are  found  in  the  stroma.  In  appearance  myxomata 
are  soft,  gelatiuuoH,  semitniuslue«'nt,  and  encapsulated,  with  Gbruus 
septa  running  througli  them.     They  grow  slowly-      Myxomata  are 
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also  prodm^  by  dvgeueration  in  other  tiimors,  as  ^rcoma,  dion- 
tiroma,  and  fibroma, 

Sitris  of  ihcurrfncc. — The  natial  cavities  aa  gelEitiooua  jiolypi ;  the 
brt-ast  J  the  brfljn ;  near  the  umbilicus ;  in  the  siibnim.'oiijj  aud  sub- 
serous tissues  and  intermnsenlar  Bpaees;  Id  couiwction  with  tte 
periosteaiu,  the  niedalla  of  bones,  and  the  sheaths  of  uerv^. 

The  treatment  is  removal. 

III.  Type  of  Embryonic  ConnectiTe  Tissue.— This  consista 
of  ooe  class  only, — namely,  sar&>ma. 

Sakcoma  is  a  maii^ant  tumor  composed  of  embryonic  connective 
tissne. 

StrwiuTv. — Sarcomata  are  composed  of  cells  and  intercellular 
substance.  Tlie  eella  ai-e  without  a  limiting  nieuibrane,  contain  from 
one  to  thirty  nuclei  with  nucleoli,  and  cunstilute  the  greater  part  of 
the  growth.  There  are  three  principal  rarieties  of  cells — round, 
spiudle,  and  myeloid — and  all  may  be  fonnd  in  a  single  tumor,  hut 
ustially  One  variety  predominates.  The  int<-r<yUular'  ntbutatK^  is  scant, 
bat  exists  between  all  the  cells:  *Hhe  cells  are  in  couslant  relation 
with  the  stroma.'*  The  consistency  of  the  growth  depends  on  the 
proportion  between  the  celts  and  stroma.  True  alveuli  do  not  exist, 
as  in  cancer.  Blood-vessels  are  numerous  and  in  direct  coutact  with 
the  cells  op  st-piirated  from  them  by  a  small  amount  of  fibrillated 
tissue.  The  walls  of  the  blood-vessels  are  sometimes  formed  by  the 
cells — hence  the  ease  with  which  generalization  or  lieniorrbagc  takea 
place.  Lymphatics  are  not  usually  found  iu  the  tumor,  thoagh 
involvement  of  the  lymphatics  may  lie  expected  if  the  tonsil  or  testis 
is  affectfd.  The  edges  of  the  tumor  always  represent  the  newest 
and  least  mature  part,  and  consist  of  an  excess  of  small  round  cells. 
Sarcomata  exhibit  nearly  every  stage  in  the  development  of  connective 
tissue:  (1)  Round  cells  which  cannot  be  distingnlshed  from  granu- 
lation tissue.  (2)  Cells  of  elongated  spindle  shape,  the  intercellular 
substauie  showing  an  attempt  at  fibrillation  and  the  formation  of 
fibrous  tissue.  {3)  Further  development  may  take  place  into  cartila^ 
or  bone^  but  sarcomatous  elements  always,  ex  ist  at  the  growing  margios, 

OnpiH.-— Sarcomata  always  originate  from  connective  tissue, 
whelher  from  the  adult  tissue  as  skin,  etc.,  or  from  embryonic 
rcuiaius,  as  warts  and  pigment  spots. 

FurirtiV*. — Th*  varieties,  according  to  the  predominant  ceU,  are 
and-,  spindle-,  mixed  ,  and  myeloid-  or  giant-celled  sarcoma. 

1.  Round-celled  sarcomata  are  composed  of  round  cells  of 
Tarying  size,  resembling  leucocytes,  embedded  iuasmiiU  amonnt  of 
granular  or  homogeneous  basic  suljstance,  Oa  section  they  resemble 
brain  tissue  ;  they  are  soft,  vuscular,  grow  rapidly,  otYen  attain  a  large 
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Size,  and  early  give  rise  to  metastatic  deposits  in  ititcmal  organs. 
Degeueratlve  eliany*-8  are  common,  with  hemorrhage,  the  formation 
of  blood  cysts,  and  mucoid  softening. 

SUcn  of  Occarrciu'f. — Periosteum,  boue,  lymphatic  glands,  Bulwu- 
taneous  tissue,  testicle,  eye,  ovary,  uterus,  lungs,  awd  kidiitys — in 
fact,  any  connective  tissue. 

Suiivintlu'ii. — (rt)  Olioma  conMists  of  small  round  cells  and  grows 
from  the  connective  tisane  of  nervea,  iu  the  retina  and  brain.  It  is 
ofteu  an  innocent  tumor,  rei^mbling  fibromyoma.  Strictly  tupeak-^ 
ing,  the  glioma  does  nob  belong  to  the  Barcomatii,  its  tt  d(.>velops  from^ 
tlie  epiblust.  (A)  Lymphosarcoma  is  u  variety  of  round-celle<l  sar- 
coma compoacd  of  cells  lying  in  »  delicate  reticulum  resembling  lym- 
phoid tisstle.     {<■)  I'miiitawnui  JS  a,  ueStt-cellcd  sarconiii  ^ur  fibrolua — 
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Greeu),  fonnil  in  the  pineal  gland,  the  membraiieHuf  the  bmiu,  aud 
the  choroid  plexus.  It  ujiually  cimtains  cjilcareous  particles — brain 
sand,  (d)  .l/cWwr  ifirriiiii'i  may  be  round  or  spindle  celled.  The 
stroma  enclusee  (rroups  of  i!«lls  in  spaces  resembling  alveoli,  bat  on 
close  examination  Btroina  in  fimnd  separating  the  individual  cells. 
It  occum  in  the  skin.  iKtiies.  aud  muscles-  (f)  Mcluuutic  mrcorna 
belongH  to  either  the  round'  or  i«pindlc<celLed  variety.  Both  cells  aud 
iuiercellular  substance  are  iiifiltmted  with  dark-«olored  pigment    It 
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occnra  in  tbe  ekin  aud  choroid  of  tbe  eye ;  the  metflstatfc  grov'th<;  nre 
alHo  pigraeiited. 

2.  Spindlc-celled  Sarcoma. — This  represents  a  st<?p  higlier  in 
the  scale  of  developraeot,  and  is  cumiioeed  of  oat-sUai>eil  or  spindle- 
Bhapeii  cells,  sometimes  with  long  tjiperiiig  extremities,  seiiarjited  by 
a  little  Loiiiogeneons  or  slightly  lilirillated  intercellular  substance. 
It  i*  liable  to  the  usual  degenerative  elianges,  or  it  may  develop  iato 
carlilage  or  bone,  forming  ehondrusarcoina 
and  osteosarcoma.  The  imhmrkti'-^  are  (a) 
large-i-clled,  ib)  small-celleil,  and  [c)  melao- 
otle  sarcoma. 

SUts  of  Occurrence. — Skin,  subcutaneous 
tissue,  fascite.  intercellular  septa,  i>erii«teHm, 
interior  of  bone^  eye,  aatrunj,  breast,  and 
testis, 

3.  Mixed-celled  sarcoma  iss  conijxwil 
of  a  mixture  of  round  and  spiudt*;  C{.-\\>,  m 
cells  of  many  difierCut  forms  and  sizes,   no 
mie  type  prevailing;  found  ehiefly  iu  con 
nectiou  with  the  bones. 

4.  Myeloid  or  Giant-celled  Sarcoma. 
— This  tumor  contains  many  giant  ci-ll.s  iiuil 
a  varying  »uml)er  of  round,  spiadle,  ui 
mixed  cells.  The  tumor  is  soft  or  firm  liki' 
muscle.  On  section  it  shows  a  shiuinj;  trans- 
lucent surface  of  a  dart-red  color,  without 
fibrillation.  It  is  olU'n  encapsulated  and 
wimetimes  so  vascular  as  to  give  i-ise  to  pul- 
sation. 

tiUiji  irf  Orcurrrnec. — The  lower  jaw,  as 
one  ft>rni  t>f  epulis;  llio  lower  end  of  the 
feiuiir  and  apjier  end  of  the  tibia,  and  the 
interior  of  bnnes. 

i'liiiirnf  <(\nir8e  of  Sarcomata. — This  de- 
pends on  the  i\trUtg  of  the  Barcoma  atid  oa 
the  organ  attaekeil.  The  round-eelled  are 
the  most  malignant  and  the  myeloid -celled 
the  h'lisl  wi.  The  myeloid  .sarcoma  of  the 
lower  jaw  may  grow  for  years,  whili!  a  mel- 
anotit;  round -eel  IhI  s:»rcoma  eyuse.s  rapid  disseiut  nation,  often  in- 
volving the  lymphatics  and  early  dealli.  Sarcomata  originating  io 
the  eyi-  or  hrain  are  seldom  larger  ttuin  a  walnut,  while  those  spriug- 
iug  from  l>nnu  are  a»metime<i  aa  large  an  an  lulalt  head.     A  aipnuir 
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may  form  on  tliose  irliicli  develop  in  the  Biibcutaueous  tissues,  but 
this  doee  not  occur  with  tlie  tumors  couaected  witb  the  boaes, 
toDi^il,  or  lymphatic  glaiids.  Death  usually  results  from  metastasis 
proiliiciiig  secondaiy  growths  in  the  langfi^  kidneys,  lirain,  or  other 
organs. 

Biagtums.  —  The  diagnosis  must  be  made  from  inflammatory 
troubles  and  fi"om  other  tumors,  especially  eaj-cinoma.  In  siirrotna 
the  skin  la  not  so  apt  to  be  involved  as  in  carcinoma.  The  lym- 
phatics are  seldom  affected,  except  in  sarcoma  of  the  tonsil,  tostis,  or 
lymphatic  glands.  lu  sarcoma  there  i.s  gresiter  rapidity  of  growth, 
enliirgeiueut  of  the  veins  over  the  tumor,  the  furmaliou  of  cysto.  aud 
the  occurrence  of  mfltaetaws  *t  an  earlier  period.  Sarcoma  of  the 
jaw  should  be  distinguished  from  itdontoma  and  from  j36roWi»  rpu/U. 

PragnoKix. — The  prognosis  deix-nds  on  the  structure  of  the  tumor, 
its  location,  and  the  treat-ment  avoilabk'.  Without  treatment  the 
most  malignant  forms,  as  melanotic  sarcoma  and  sarMjjiia  of  the 
tonsil  or  lymphatics,  destroy  life  as  rapidly  as  carcinoma. 

Treatment.  —  The  tumor  and  the  neanst  group  of  lymphatic 
glands,  whether  infected  or  not,  should  be  removed  as  early  as  pi>e- 
siblc  In  case  of  the  limbs,  amputatiou  should  be  done  through  the 
joint  above,  in  order  to  remove  the  entire  bone  affected.  If  the 
tumor  originate  in  the  lonvil  or  lymphatics,  there  is  Httio  hoi>e  uuless 
removed  in  the  earliest  stage  of  the  disease.  A  few  cases  of  sarcoma 
have  been  cured  by  au  attack  of  flrysiiielas.  On  thi-^  principle,  the 
mixed  toxins  of  tlie  streptococcus  erysipt'latia  aud  txicilluH  prodigi- 
osus  have  been  used  by  hypodermatic  injectiou  into  the  tumor. 

IV.  ExDOTHKLiOMA. — This  tumor  is  supposed  to  represent  the 
transition  between  the  connective-tia.sne  and  the  epithelial  tumors, — 
between  sarcomaaud  carcinoma.  An  endothelioma  in  composed  of  lai^e 
irregular,  flattened,  or  rounded  cells  contained  in  a  stroma  of  connec- 
tive  tisane.  The  spaces  in  this  tissue  often  form  convoluted  tubea, 
which  are  filled  with  cells  forming  i>tring3  or  cell  masfies.  TbeSfti 
tumors  spring  from  the  endothelium  which  lines  the  lymphatic  vee-^ 
sel^  blood-vessels,  and  lymphatic  space^i.  From  this  origin  they 
should  belong  to  the  connective-tissue  tumors,  hut  the  great  pro- 
liferation of  cells  gives  them  a  close  reeeuiblauce  to  epithelial  tu- 
more.  Ziegler  calls  them  organoid  aarcomala, — that  is,  sarcumata 
with  the  elements  of  organoid  tuiuors — epithelium — as  a  part  of  their 
struct  are. 

Sitra  of  Omirrencc. — The  lymphatics  of  the  skin,  the  pleura,  peri- 
cardium, and  peritoneum  ;  the  endothelium  of  the  arachnoid  and  the 
lymphatics  of  the  dura  mater  ;  also  the  breast  and  ovary.  They  ap- 
pear  as  small,  Hot  nodules  in  the  skin  or  membrane  in  which  they 
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originate,  and  may  be  single  or  mnltiple.     They  grow  slo-wly,  with 
little  tendency  to  infiltration  of  the  surrounding  tissues. 

Treatinent. — The  siiine  its  thiit  for  the  other  miiligiiant  tumoi^ 

B.     EPIBLASTIC  AND  HYK)BLAaTIC  TITUOBSL 

V,  T^pe  of  Epithelial  Tisauee. — These  comprise  tamers  wUicli 
origioato  from  the  epibli^t  aud  bypobl^t,  and  may  be  subdivided 
into  (1)  those  of  high  development  and  (2)  those  of  loir  development. 

1.  Under  those  of  HUiu  development  are:  (a)  Papilloma, 
(b)  adenoma,  and  (d  cystoma.     These  are  benign  tumors. 

(a')  P.\PILL0MA. — A  papillomA  is  a  tumor  comfKieed  of  conuective 
tisene  snrronadiog  capillary  loops  or  networks  of  blood-veffiels  and 
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no.  »a— p»prilom»i(wiirt)nt  ihefkin, 

covered  by  one  or  several  Layers  of  epithelial  cells.  It  may  occur 
»iDg]y  as  sruall  growth.^,  or  where  several  are  combiaed  as  caaliflo-wer 
maases. 

Yarifi^M. —  ^tiria,  which  apjMjiir  m  small  circumscribed  growths 
or  as  larger  masses  on  the  slwin  or  mucous  membranes.  On  the  skin 
tliey  are  covered  with  a  layer  of  bortiy  epidermis  and  have  a  small 
blood  sapply.  Y\R»\t»  lumorn, — i«irta  of  mucou*  nwntbranea,  or  gitft 
warta.  These  are  long,  delicate  papillie,  single  or  combioed  (deo- 
dritic*,  very  vascular,  bleed  readily,  and  are  found  iu  the  bladder, 
larynx,  cheek,  and  on  the  tongoe.  Mueom  tulnn^ifH^  or  <^wly)(nnatn. 
la  these  the  papills  nrc  enlarged  and  dattened,  the  conuective  ti^sne 
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is  infiltrat'ed  with  roand  cells,  aud  the  epithelial  covering  is  moist  and 
soddeu.  They  cotumonly  resnlt  from  aypbilis,  and  are  found  in  the 
mouth,  throat,  and  about  tho  geiiitul  ot^us.  Corru.  Corns  com- 
mence as  papilloma^,  but  the  papilltc  ultimately  atrophy  from  the 
pressure  of  the  hard,  thickened  layers  of  epidermis*  Sonut.  Horns 
are  a  modified  form  of  epitheUom  and  sebaceous  secretiou,  otigi- 
tiatiDg  from  Ket)aceotiiit  follicles  or  eysts,  and  it  is  said  thatloog  papilliB 
project  into  their  bases.     They  are  seen  on  the  head  and  face. 

(A)  Adkxoma.— An  a.tlenoma>  is  a  tumor  composed  of  gland  tissue 
similar  iu  character  to  tliat  in  which  it  origitiales,  btit  having  no 
communicatiou  with  it     It  is  usually  encapsulated  and  iiinnH-ent,  but 

"•  '  ■  ^   ^^ 
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Plo,  M.— AdcnoiDB  til  tUe  bmnt.  The  irctlon  rcTmla  ■  |f rr«t  nrerirrawth  o(  nrnnevU'v*'  Ofa\f* 
mad  m  mwkeil  jiroUlcraUiili  of  IIib  kcIiiI  aad  duels.  HUtolif;!!-!!!!)  tlii'  Ullcr  mm  lj|ili-Ml,  Inil  fii 
Hue  wetlotu  they  ■wttt  mucb  cnini>rer«wl.  whet***  Id  lilhef*  iUl-j'  wlt*  the  mul  of  BliBhl  iTille 
dllUkdoD.    Oc  a,  Ob.  AA. 

may  uudergo  malignant  chaDges  into  sarcoma  or  carcinoma.  There 
are  two  kinds  :  1,  AHnou«  or  raccmmf,  which  consistoflnbule-s  united 
by  means  of  connective  tis,sue.  Ac^'ordiug  to  the  amount  and  kind 
of  tissue  there  may  be  adenutibroma,  ailenomyxoina,  adcnoc^ystoma. 
The  flcinoua  adenoma  is  found  iu  the  bi-east,  lip,  ovary,  prostate, 
testis,  thyroid,  parotid,  Jaehrymal,  aud  cHUineous  glands.  2.  TiibuUir 
adetiomata,  which  consist  of  simple  tubules  lined  with  cylindrical  epi- 
thelium, and  are  found  in  connection  with  the  mucous  membranes 
that  contain  Sttch  glandular  tabulcs.  astiie  inteStiu63. 

(ei)  Cystoma. — fSwTERATOM.^TAaud  Cysts.) 

2.  TUMOK.'*  OF  Epithki.iai.  Tissffx  of  Low  Detelopscest. — 
These  are  malignant  tumors  or  cancers. 
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Carcinoma. — A  cjirciuoma  is  au  atypicul  rorniation  composed 
of  cells  of  the  epitlicliiil  type  "  in  constant  relaCiou  with  one  another/' 
and  fonuinj:  mists  surroiind'ed  by  stroma.  Tlie  c^lls  ai"e  clianicterized 
by  their  large  size,  diversity  of  aiiape,  and  the  iwriniiueuce  of  their 
nnclei  and  nucleoli.  They  are  round,  oval,  fusiform,  exudate, 
or  polygonal  fnaui  umtuul  comprtsision.  There  is  no  Rp&ciSc  can- 
cer cell.  The  iffronui  varies  in  amonnt.  and  consists  of  fibnltated 
tissue  arnuiged  so  na  to  forni  alveoli  of  various  8liai>es  and  sizes., 
vitbiD  vhich  the  cellH  iire  grouped,  It  does  not  penetrate  l)etvreen 
tbe  celts  as  in  sarcoma.  Blitod- iv^taefa  are  often  numerous,  and  form  a 
close  network  around  the  alveoli,  bnt  are  limited  to  the  strtrnm  and 
never  psas  into  the  cell  masses.  LjfiupfaiUes  coinm iinicttte  freely  with 
the  alveoli ;  in  fact,  thea,lveoIi  may  l>e  considered  dilated  lymphatics, 
for  the  epithelial  cotamns  grow  along  the  lymphatic  spacea;  beiice 
the  great  tcadeocy  to  infection  of  the  lymphatic  glands. 

Origin, — Carcinoma  always  originates  from  epithelium — surface  or 
giaiidiilar — the  epithelium  growing  and  overcoming  the  physiological 
resistance  of  Kiirronndlng  tissues,  penetrating' the  basement  membrane 
and  spreading  in  the  lymph  spaces.  Cobnheim's  theory  of  a  '■  resting 
spore"  would  esplain  its  origin  in  conuective  tissues  as  mevi. 

CUaicai  Charmirr. — Cancers  are  rare  before  the  ape  of  thirty-five 
and  steadily  increase  in  frequency  after  this  age.  The  primnry 
growth  i%  nearly  always  single.  Entfpkaloifl  is  the  most  malignant 
variety  ;  fpUhfUonia  and  atropfitc  sciirhtia'  the  least.  They  grow  rap' 
idly,  widely  infilti'atiiig  the  fitirrounding  part,  soon  infect  the  lym- 
phatic glands,  and  become  generally  dta.seminated.  When  removed, 
unless  excised  early  and  freely,  they  recur  in  the  same  locality.  They 
break  down  freijueutly  from  fatty  d«^neration,  bleed,  and  form  offen- 
sive sores. 

r«ri>fj>w. — There  are  two  varieties  of  cancer,  each  of  which  has 
sab<livisioiis:  lo)  the  glandular,  round-celled  carcinoma,  and  {b) 
epithelial,  flat  or  cylindrical-celleil  carcinoma,  or  epitkrlUmin. 

dO  The  glandular,  round-celled  carcinoma  ori}!;inat-e8  from 
the  epithelium  of  acinous  Or  tubular  glands.  There  are  three  Subdi- 
visions. 

L.  Hard,  Round-celled  Carcinoma,  Scirrhus,  Chronic  Can- 
cer.— IliHlitUnj\i  iind  Genrrtil  ('hiirniirr. — Srinhtm  aiutiiins  a  good  deal 
of  fibrous  tissue,  arranged  so  as  to  form  nests  or  alveoli  which  con- 
taiti  groups  of  rouud  cells  and  cells  of  various  forms.  Ou  section  it 
is  firm  and  the  surface  appears  white.  cup|ied,  and  yields  on  pi-essure 
or  when  scrajied  a  milky  tiuiil  called  "cancer-juice."  Fibnuis  sepia 
may  be  seen  tnivei-Hiiig  the  strnetnre.  Itnrely.  if  ever,  eucapsulat*.'d, 
it  iogltrates  the  tis.sue$  iQ  a  great  di^ree,  in  some  Cases  uo  <letinit« 
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tumor  being  present-,  ouly  nodales  and  cord-3ike  bands  throughout 
the  iiffected  orj^no. 

flytnj)/onw.— Scinhus  appears  as  a  hard,  irregalar,  tuberous  growth 
of  imitderate  size,  depressed  in  the  centre,  and  at  first  freely  movable 
with  the  gland,  but  later  by  iafiUmtiun  it  becomes  fixed  by  adhesion 
totheftkin,  fascia,  muscles,  or  bone.  The  nearest  lymphatic  glanda 
are  enlarged,  metastases  t-ake  plat-e  in  the  viscera,  aud,  finally,  nicer- 
atioD  of  the  stipeijaeent  tissneia.  Theuleer  is  irregular  in  appearance 
and  depth,  with  hard,  nodular,  everted  margins,  sometimes  covered 
with  offensive  sloughs.  There  are  generally  no  graaulations.  aod  the 
base  of  the  nicer  is  hard  and  irregular.  The  organs  most  fre<iuenUy 
affected  are  the  female  breast,  stomach,  liver,  pancreas,  prostate,  and 
nmcous  and  entaneons  glands. 

DitraiioH  of  Li/f. — The  duration  of  life  IS  about  two  years;  occa- 
sioaally,  with  external  tumors,  twenty  years. 

Withering  or  niropkie  u-irrhtu  is  a  form  of  scirrhus  of  the  breast 
containing  an  except vo  amonut  of  connective  tissue,  the  contraction 
of  which  causes  the  tomor  to  shrivel  up  into  a  nodule. 

2.  Soft,  Round-celled,  Medullary,  or  Enceptialoid  Cancer. 
— This  variety  differs  from  scirrhus  in  containing  more  cells  aud  less 
fibrous  tissue.  On  section  it  mtembles  brain  substance  in  appearance 
and  consistence,  especially  abont  the  periphery,  while  the  central 
parte  may  be  soft  and  diffluent.  Cyst-libe  cavities  and  in  some 
organs,  as  the  breast  and  testis,  true  cyats  may  be  formed.  Blood- 
vessels are  often  abundant. 

8ypiptoms. — It  forms  large  eoft  uiasfies,  grows  rapidly,  and  finally 
ulcerates,  forming  a  bleeding  mass,  or  fimfius  hvmaliMli-g  of  the  older 
writers.  As  ^riwidr^  growths  it  occnra  in  the  teatis,  liver,  bladder, 
kidney,  bn?aBt,  ovar}',  aod  fundus  oculi;  as  necoiidury  growths  or 
metastaees,  in  the  skin,  bon&s — especially  the  vertebrae, — liver,  lungs, 
kidneys,  and  bmio. 

IturatwH. — The  average  duration  of  encephaloid  (»ncer  is  from 
one  year  to  eighteen  months. 

3.  Colloid  cancer  ia  simply  scirrhus  or  encephaloid  in  which 
eolloid  degeneration  has  taken  place.  The  alveolar  stnictore  is 
marked,  large,  and  round,  and  contains  colloid  material, — a  gelat- 
inous, colorless,  or  yellowish  substance  iu  which  epithelial  cells 
containing  the  fmmc  material  are  embedded.  It  is  found  most  Ire- 
quently  iu  tlie  Btoma4'h,  intestiue,  omentum,  ovary,  and,  occasion- 
ally, tlie  mammary  gland. 

JHuffmntiji  of  Otn/'fr. — The  diagnosis  most  be  made  by  considering 
the  age — forty  or  more;  il«  origin,  in  the  epithelium  lining  ghinds, 
and  therefore  beneath  the  t>nrfacc  of  the  skin  or  mucous  membraue, 
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except  in  epilbelioma;  the  early  lymphatic  infection;  the  rapid 
growth  and  the  iufiltration  of  surrountiiag  ti-saues,  becoming  fijced  to 
the  deeper  structures  its  well  us  to  the  skiu  :  ulceration  of  the  skin, 
formiog  an  offensive  bleeding  sore  with  irregnlar  edges ;  and,  later, 
the  development  of  cachexia, 

tb)  Epithelioma, — Epithelioma ta  are  subdivided  into  tqu^mom 
and  cylintiriraL  EpHhelwmata  originate  in  surface  epithelium  either 
of  tbeRtiu  or  of  the  mucous  membrane,  oecasioually  from  gland  epi- 
thelium. BO  that  the  line  between  glandiiUr  and  surface  cancera  can- 
not always  be  sharply  drawn.  Sqtiamoiiji  epiti>fUoma  arises  from  sarfcioe 
epithelium  of  tbeftil,  jHivmtnf,  or  tessellated  variety. 

Jlisiofogy  awl  Gntrrnf  Cluiracter. — On  section  ^  sqiMinoii* epithelioiiut 
presents  a  smooth  grayish  surface.  On  squeeziug  it.  cancer-cells  are 
forced  from  the^  lymph  spaces  on  the  cot  surfao*:  as  Riuall,  white, 
twisted,  thread-like  bodies  siinillar  to  comedones.  Microscopic 
examination  of  a  section  shows  the  celh  flattened  and  di8tort.ed  in 
shape,  growing  down  from  the  5urfar«  epitliel ium  into  the  lymphatica 
of  the  connective  tissue,  forming  solid  cylinders,  which  twist  about, 
branch,  and  swell  at  pointa  On  cross  section  these  cylinders  appear 
aground  or  oval  massesof  cells  arranged  in  coueeutric  layers — onion- 
likf^formiug  epithelial  nc*/*,  or  rpidrrmic pearh,  the  centre  of  which 
bos  usually  degenerated  from  compressina  into  a  fatty  or  caseoos 
materia).  The  stroma  varies  in  appearance  between  embryonic  and 
tibrillat«d  ti^ue.  and  may  be  abundant  or  almost  wanting.  It  rarely 
forms  a  marked  alveolar  structure  as  in  carcinoma,  but  consists 
simply  of  the  fibrOua  tissue  of  the  part,  more  or  less  infiltrated  with 
smAll  round  cells. 

Etitiiuijy, — Prolonged  irritation  often  6e«ms  to  be  the  cause,  as 
epithelioma  of  the  lip  and  tongue  of  smokers  and  of  the  scrotum  in 
chimney  -sweeps. 

Si/mpfoni». — Sqiitimoiig  fpilheliotna  begins  as  a^mall  hard  nicer,  an 
indurated  liasnre,  a  nodule,  or  a  wart-like  growth,  in  or  on  the  skin  or 
mucous  membrane.  It  may  start  in  a  chronic  nicer  or  in  a  irart  or 
congenital  mole.  As  an  ulcer  it  appears  irregular  in  shape,  with 
everted  ragged  edges,  perhaps  a  sloughing  surface,  hut  often  clean  and 
covered  with  large,  firm,  blnish-red  grauolations,  sometimes  warty. 
Its  rapidity  of  growth  depends  on  its  location.  On  tlie  lip  or  skin  of 
the  face  it  grows  slowly,  possibly  for  twenty  years,  but  irresistibly, 
gradually  destroying  everything  in  its  pathway,  including  soft  tisanes 
and  bone  alike.  When  it  occurs  on  the  tongue  or  originates  in 
congenital  moiles  or  niPvi.  epithelioma  is  more  malignant  and  rapid 
ill  ita  course.  Lymphatic  involvement  octurs  early  when  the  tongue 
is  the  siMit  of  the  diae^ise,  but  late  when  other  parts  are  involved. 
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Ybsoeral  infection  seldom  takes  place.  Rw-'un-enoe  after  removal  is 
common,  unless  the  operation  has  been  rtoni?  ftsirly  aud  completely, 
aii«l  death  ia  dne  to  exiiaiistioii  from  ulceration  and  hemorrhage. 

Sit''9  of  Oc-rnrreiKv. — The  skin  of  the  nose,  cheeks,  penis,  scrotum, 
and,  i-arely,  of  the  hand  and  foot ;  at  the  niiicoeutaneuus  Junctions, 
on  the  lower  lip,  eyelids;  on  the  mucous  meinhranes  of  the  tongue, 
palate,  gums,    tonsils,    larynx,    pharynx,    (Esophagus,  bladder,  and 

Diagnosis. — The  patjent  is  asiially  a  male  over  forty  yeare  of  ngp. 
The  chronic  ch:ira«ler  of  the  growth,  with  the  induration  and 
resistance  to  treatment,  should  excite  suspicion,  and  a  pi«e  can  be 
removed  for  microscopic  examination.  On  the  tongue  it  must  be 
disLinguiBhed  iraoi.  gumma.  Cancer  is  characterized  by  first  appearing 
ill  rather  than  tteiieath  the  surface,  by  its  ragged,  everted  edges  and 
tendency  to  bleed,  by  the  involvement  of  the  Bnbmaxillary  glandn, 
Xa^  the  paiu,  stiOnesA,  and  loss  of  fnoction  of  the  tongue,  in  all  of 
which  points  it  differs  from  gumma,  lioiknt  ttlcn;  or  Jaroi*' s  nicer, 
is  a  form  of  skin  epitheUoma  of  slow  growth,  sometimes  fifteen  to 
twenty  ywirs.  It  may  lie  distinguished  from  ordinary  epithelioma  by 
the  siuall  size  of  its  cells,  by  tlie  absence  of  prickle- eel  Is,  by  the  slight 
tendency  to  t)ecome  scaly  and  form  nei'ts,  and  by  the  ease  with  which 
the  epithelium  columns  can  be  traced  (Green).  CyUHdriPitl  or  colujiiHar 
epifhflroma  is  lesa  common  than  the  other  forms  of  cancer,  and  arises 
from  mucoua  membrane,  Bometinies  glands,  provided  with  cylindrical 
epithelium.  The  cells  arc  similar  t*  those  of  the  mucous  membrjine 
from  which  tJiey  spring  and  are  arranged  perpendicularly  to  thp 
walls  of  the  alveoli  formed  by  the  stroma.  Cell  ue.sts  iire  not  found. 
When  they  originate  from  gland  cells  Ihey  often  form  gelatiuoiLt 
growths  on  account  of  colloid  degeneration.  They  form  indurated 
ma.S8E«  in  the  walls  of  hollow  viseora — intestines,  stomach,  and  nleriis 
— aud  the  first  symptoms  may  i>e  citused  by  stenosis.  Ulceration 
occurs,  followed  by  hemorrhage.  Lymphatic  inrolvemeLt  is  usual, 
and  then  infection  of  tbe  lungs,  liver,  and  other  viscera. 

Trrutiiu-jit  of  (\ini}tr. — Druga  maybe  said  to  have  little  or  do  effect, 
atthoiigh  a  few  ciire-s  of  IjTnphosareoma  from  the  use  of  arsenite  of 
Bodiuui  have  het-n  n-purted.  Some  aiscs  of  Riiiierficial  epithelioma 
have  been  reporter!  cured  by  the  Koentgen  ray.  The  whole  oi-gau 
affected,  including  the  skin  atlaclieii,  should  be  removed  when  prac- 
ticable, cutting  thr»]Ugh  wmnd  liiiKues  at  least  one  ineh  Ix-yond  the 
margin  of  the  disease  and  removing  the  nearest  lymphatic  glands. 
When  a  limb  is  afferted.  ampulalion  well  al»ove  the  cancer  fihould  *>o 
done,  and  in  most  caries  the  tngiiiiiiLl  4)[-a.\ill:iry  glands  noan.>st  should 
be  removed     Some  plastic  operalion  may  he  rwiuii-«l  to  cover  with 
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skin  tlie  surface  exposed  aftsrexcision  of  cancer  of  the  face  or  trunk. 
Operaliou  is  Homtti men  justifiable  when  enre  is  impossible,  in  order 
to  relieve  psiln,  beuiorrhiige,  or  obstmetiou  to  the  lumen  of  an  orgaii. 
The  prospect  of  cnr©  is  good  if  doue  early  enough,  eseept  in  cancer 
of  the  oesophiigHS.  tonsil,  or  testis.  Wlien  geiieral  infection  has  taken 
place  cure  is  itupofisible^  and  pulliation  m  all  that  can  be  done.  This 
consists  in  keeping  the  ulcerated  Surface  clean  by  the  use  of  antisep- 
tics, as  carbolic  acid,  iodoform,  aristol,  bichloride,  or  perraangnnate 
of  potassium.  P^in  nia,y  require  the  use  of  morphine.  I*>cal  or  inter- 
nal, or  of  cocaine  dusted  over  the  ulcer  or  used  in  sulution. 


C.    TUMORS  COMPOfiKD   OF  TISfTEH   PEKIVED   FROM   MESOBLAtT. 
EPI  BLAST.  AND    HYPUBLAST. 

VI.  TeratomatBi. — Tt^raionmfa  are  coug:euital  tninors,  or  mon- 
sters. They  iuclude  dermoid  eystamofa,  and  are  found  in  the  ovary, 
testis,  head,  neck,  and  sacral  region.  8ome  of  the  theories  of  their 
origin  are  as  follows  ; 

I,  Cohnheim's  theory  of  "embryonic  remains,"  according  to 
which  A  portion  of  embryonic  tissue  becomes  displaced  in  fetal  life 
and  may  l>e  enveloped  in  the  ovary,  or  any  other  organ,  where  it  lies 
domiant  until  from  some  stimulus  in  later  life  it  develops  into  a  der- 
moid cystoma.  2.  Wilms's  theory,  that  dermoids  are  rudimentary 
etabryos  or  parasites  which  develop  fr^m  a  single  ovum.  3.  The 
theory  of felai  iurfu»ioii.  According  to  this  theoi-j'  two  ova  are  im- 
pregnated at  the  same  time;  one  develops  normally  while  the  other 
develops  imperfectly  and  is  included  in  the  tissues  of  the  former. 
They  are  called  biffermiiml  tcratomatd.  The  host  is  Called  the  aitliMHe 
and  the  contained  fcelus  or  portion  of  a  fceliLs  the ptira»itf.  If  partial 
fetal  indasiou  takes  place,  the  acardiao  parasite  may  be  partially 
destroyed,  leaving  the  four  extremities,  two  extremities,  or  one  ejc- 
tremity,  a.s  the  case  may  be.  engrafted  on  the  antoeite,  giving  him 
soDietioies  four  amti^aiid  four  legs,  or  three  armsorthree  legs,  accord- 
ing to  the  nuuil)er  of  limbs  belonging  to  the  parasite.  The  most  com- 
plete form  of  fetal  inclusion  is  that  of /n/'i*  in  fatu.  In  the  mu!team 
of  the  College  of  Physicians  and  Surgeons  in  I/mdon  is  a  specimen 
of  »  boy,  ■well  developed,  who  died  at  the  age  of  fourteen  yeurs.  and 
at  the  post-tuuilem  (here  was  found  in  his  abdominal  cavity  a  fnll- 
grown  foetns.  surrounded  by  a  sac  or  membrane  (Senn).  Dermoid 
rysloraata,  which  are  so  fretjueut  in  ovarian  tumors,  nsoaUy  contain 
boues,  tectlj,  hikir,  and  pultaccou.^  (sehaoeoits)  material. 
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Cysts  and  Cystic  Tumors. 

A  cyst  IB  &  cavity  containiug  a  fluid  or  semi-solid  sabstanfe, 
Tbich  is  separatM  from  the  i^urronritliiif;  tiwtues  by  a  capsule  of 
fibrous  tissue  lined  witb  epitheliura  or  endotbelium.  I(  may  origi- 
nate in  a  pre-existing  stnictnre  wliicli  has  l»ecome  flislended  by  its 
own  secretion  or  by  the  extrai'asalion  uf  fluid  into  iU  or  it  may  be  a 
new  forniatioH,  a  -eystoma, — a  true  tmnor.    Cysts  may  be  clafisiQed 

as  follows  : 

I.  Cysts  formed  by  the  accumulation  of  subetanoaft  iii  pre-form«?d 
spaces,  iucludiiig  ;  i«)  Esudation  cyste,  (6)  retention  oysts,  (.cj  eitra- 
■radation  cysta 

n.  Cysts  dufl  to  parasites  or  foreign  bodies. 

III.  Cysts  of  new  formation,  includiug  coDgenital  cysts. 

I.  Oysts  formed  by  the  Accumulation  of  BubstanceB  in 
Pre-forcied  Spaces. — {»)  Exudation  rvsTS  are  fonuwl  by  esces- 
Biye  eecretiuu  iu  clo.sed  cavities,  or  cavities  not  provided  with  an 
excretory  duet,  as  burntE,  ^(nigtia  in  counectiOQ  with  the  sheaths  of 
teudons,  aud  hydrocele. 

(b)  Bktextion  CYfifie  are  caaaed  by  the  retention  of  uormal 
secretion  iu  a  gland  or  duct  owing  to  obetnietion  to  its  ontlet,  aS 
sebBoeoos,  mucous,  salivary.  et«. 

SebaceoiM  cift^ta  are  seen  moe*t  frequently  on  the  scalp  and  face,  but 
may  occur  anywhere  that  sebaceous  glaud.s  exist.  They  appear  tta 
smooth,  flat,  firm,  or  semi- H net uant  tumors.  The  orifice  of  tlio  ob- 
stmcted  duct  may  be  indicated  by  a  small  black  spot  or  plug  resem- 
bling a  comedoiie.  The  conteuts  are  pullaceous,  cheeay,  white  or 
yellowish  in  color,  and  alien  ofT(.'D»ive  in  udur. 

The  drngiwha  may  be  made  from  fatty  tumors  and  abscesses  by  the 
absenee  uf  dimpling  and  the  presence  of  a  Kniall  dark  spot  somewhera 
on  its  surface,  indicating  the  mouth  of  the  occluded  dact 

Trr-iitmrnL — The  duct  may  be  dilated  and  the  Contents  «|aeezed 
out,  but  the  cyt^t  is  ^pt  to  fill  again.  In  order  to  elTeet  a  radical  uure 
the  cyst,  with  ils  wall  or  capsule,  must  be  removed. 

(f)  ExTHAVAWATioN  CYSTS  result  from  hemorrhage  into  closed 
caviticB,  aa  harmatocele,  often  pern  in  tie  sac  of  the  tuai<-a  vaginalis. 

U.  Oyste  due  to  parasites  or  foreign  bodies  hedged  in  tb« 

tinaes,  RH  bullets,  needles,  pins,  Bplioters,  elo.     The  moHt  important 
pafa^itic  eyHt  is  the  hpdnltil,  due  to  fo'mn  f/'hinorocrm  i  dog  tapeworm). 

in.  Oyata  of  New  Formation,  or  Oyatomata.— A  cvstoma 
is  a  tmnor  in  wliich  the  cyst  wall  i^  proiluepd  from  a  matrix  of 
embrj'ontc  cells  and  the  contents  are  the  proflucts  of  tissue  prolifera- 
tion of  the  cells  lining  the  cyst  wall  (;Senn). 
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SiitMofff/  and  General  Charaeti^r, — ^The  fratnework  of  the  lamor  is 
eom[Kised  of  eonooctive  tissue,  while  the  cells  lining  ilH  eavity  are 
derived  from  the  epiblast,  hypoblast,  or  mesoblast.  aud  correspond 
im  shape  and  structure  to  that  of  the  part  of  these  Btrntrtnres  from 
wliich  the  matrix  is  derired.  hi  cysts  from  the  epiblast  the  cells  are 
flat ;  in  those  from  the  bypoblaKt.  colDianar ;  atid  in  those  Ci*oni  the 
metfoblast,  of  the  endothelial  type. 

The  conienU  of  a  cystoma  depend  on  the  type  of  cells  lining  the 
caiiity  :  epithelial  furui^li  fatty.  Culuiuuilr  cells  mucoua,  and  endo- 
thelial cells  serous  cootente. 

Cystomata  m.iy  be  unilocular  or  multilocular  ;  tbey  are  beuigu 
tumoT^  are  usually  of  slow  growth,  and  are  dangerous  chiefly  from 
meclmuical  action,  Rometimes  from  infection,  oc-casionally  giangn'ne 
as  from  a  twisted  pedicle,  or  beeaasc  of  ti-au^oruiation  iuto  sar- 
coma or  carciuoma. 

Edolagy. — They  are  offen  congenital;  but  trauma,  prolonged 
irritation,  or  physiological  a^tivitj-,  as  at  puberty,  may  produce  the 
matrix  or  stimulate  into  activity  a  lateut  one. 

Sitea  of  Oceurrenev. — The  ovaries,  base  of  the  tongue,  neck,  orbit, 
sacral  region,  testis,  bone,  and  umcbua.  Cysts  of  meaoblastic  origin 
are  aeen  moat  frequently  in  the  neck  in  connection  with  the  bran- 
cbiiil  clefts,  where  tbey  are  Jcnowq  as  hygromata.  hydroceles,  or 
branchial  cysts. 

The  diaffnonis  must  be  made  from  papilloma  and  adenoma.  This 
can  usually  be  done  by  the  more  rapid  growth  and  liuctuatiOD  of 
cystoma. 

7'rr(^/HlCM^ ^-Removal  when  possible.  Branchial  cysts  of  the  neck 
are  often  connected  with  th«  large  blood-vessels  of  that  region,  and 
tlie  operation  of  removal  may  be  very  difficult  and  dangerous.  Such 
eases  may  be  treated  by  tapping  and  the  injection  of  five  per  cent 
carbolic  Bolation. 


SECTION  II. -SURGERY  OF  SYSTEMS 
AND    REGIONS. 


CHAPTER   I. 

THE    VAaCULAR  SYSTEM. 

The  Heart  and  Pericardium. 

Operations  oh  the  heart  eldU  pericarUiam  may  be  rendered  Q(:>ce6- 
Hary  by  reason  of  disease  or  injury,  as  in  the  over-distent  ion  of  the 
faearb  in  acute  congestioo,  as  shown  by  a.  rapid  weak  pulse  and  cya- 
Doeis  threatening  the  life  of  the  piitietit  j  or  trffiiaion  into  the  pericar- 
diatn  of  serous  or  purulent  cLaJiieter,  coincident  wiUi  geni-ral  dropgy, 
or  the  result  of  trauuiatisni  or  itifection  with  one  of  the  pyogenic 
orgauisms,  producing  acute  or  chronic  pericardilici. 

iNJVftlFS?  OF  THB  HKAHT  AND  PKKICARPH'M.— RuptUrC  of  tli6 
heart  occtisionally  taltea  pbce  from  a  blow  on  the  ebest,  or  «s  a  rosnlt 
of  exertion  or  OTer-dlst>ention  of  the  chambers,  as  from  the  bursting 
of  an  abscess  or  anenriBia,  especially  if  the  walla  have  been  weakened 
by  fatly  degeneration,  soppiirative  inyocarditif^  eubolkam  of  a  eoro- 
nary  artery,  or  guiumatona  growths.  The  spasm  of  tetanus  may  caoae 
rupture  of  the  heart.  Rupture  wcurs  most  freqneutly  in  personsover 
sixty  years  of  age,  and.  while  any  chaml)er  may  be  involved,  the 
lesion  is  most  apt  to  l>e  in  the  anterior  Vidl  of  the  feft  i^eatriele  near 
the  septum.  The  symptoms  are  a  feebng  of  angiiiiih.  oppresaion, 
rapid,  feeble  pulse,  syncope?,  and  the  patient  may  die  at  onu'e  or  may 
live  for  from  a  fi.-v/  houi^  to  ten  days, 

Woumh  vf  i/ie  htnrt  are  not  necessarily  fatal,  as  cases  have  beea 
reported  iu  which  foreign  tiodies,  s.uch  as  needles  and  bullets,  hav© 
been  «irried  embedded  in  its  walls  foryesint  Wounds  maybe  c:iuHed 
by  needles,  knives,  daggers,  other  pointed  itistnioients,  gunshot  pro- 
jectiles, or  a  fragment  of  fi-actured  rib. 

The  aympU/im  are  \ixriable.    Pain U  always  present,  with  recuTring 
attacks  of  Kyncope,  the  area  of  duliiess  is  incn^ised,  and  the  lieuit- 
Bounds  are  more  or  less  mutlled  according  to  the  amount  of  hemor- 
rhage in  the  perieurdiuiii. 
Lin; 
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Ojicraliotui. —  Tuppinfi  (lie  cariti/  of  the  htart  miist  be  perfornn?d 
and«r  the  strick-st  a^ptic  precdntiviiiS.  Iiiwrt  a  long  aspirating  nee- 
dle iu  the  third  right  ititerrostiil  spsn-e,  close  to  the  edge  of  the  ster- 
niiin.  and  thrust  it  direotly  hackward  (hrnugli  the  edge  of  the  right 
luog,  the  pleura,  ami  pericarJiunit  into  the  right  auricle,  removing 
tli6  blood  by  ineauH  of  Huctiou  with  an  aspirator  or  i^yringe.  This  is 
H  daugerouBOjieratioti  and  should  not  be  lightly  iindertakeD. 


-  ^„  J. ' "  ^ 
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VlOk  W1. — ThOfXI,  hf^kn,  lungs,  etc. :  a,  fmliite  vhpr?  rcwtal  rartiliwitf  An  dlirlil^  ta  Rd^lx/rts'l 
loV  fJlJ^Hillff  XLv  hi-iut:  A.  (jlkcet^  Inierl  tattle  ju  [«TaceiiUaidconlU>  f,  plB^u  tu  iiuKiit 


Tapping  the  pericanlium — parac*nte5is  pericaMii — may  be  done 
when  the  iiccumnlatioii  of  fluid  in  the  [ierie:mlium  eniisps.  iLlarruiag 
symptoms.  Insert  the  needle  into  the  fifth  iLtcrt'oslal  space,  two 
inches  to  ILe  Icftofthe  left  borderof  the  Hterniira,  and  paea  it  directly 
buekwiird.  The  needle  may  be  inserted  at  another  point,  and  L^re  it 
is  less  likely  to  wound  the  liiug, — namely,  in  tha  left  triunglo  between 
the  «iisiforni  and  costal  ca.rti1;iges  as  high  up  as  poHstble. 

In  emp^i'nuc  of  the  periranlinm,  make  an  iuciaiooj  r^«cta  portion 
of  a  rib  or  two  if  neces.s-iry.  and  establish  drainage. 

Rot>ert8*8  method  of  exposing  the  he:irt  for  operation  Is  ns  fol- 
lows :  Make  a  cbondruphiKtic,  horNcstioe-shuped  Anp  by  an  incision 
dividing  the  fourth  and  fifth  ciwtal  oirtilages  clo<*e  to  the  at^nmni  on 
the  left  Aide  and  agivin  Dear  their  Junt'tion.  with  the  riba     This  ojreD- 
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ing  can  be  made  larger  by  cutting  through  the  ribs.  The  flap  of  sk  in, 
cartilage,  and  luugele  is  turned  up,  ^srposing  the  edge  of  the  left 
pleura  aud  the  pericardiuiu,  with  the  internal  maniniary  vessels  in 
front  of  the  latter.  The  pleura  should  l>e  clisphu'ed  if  necessary  to 
the  left,  the  vessels  iti  either  direction  as  may  be  most  ronvenieut, 
the  pericardium  incised,  the  sac  washed  out  with  jld  antiseptic  hoIu- 
tion,  a  drainag;e  lube  of  rubber  or  of  glass  introduced,  and  the  wound 
partially  cicsed.  Porter,  in  lilOO,  reported  fifty-one  caaes.  of  imrnleut 
pericarditis  treated  by  incision  and  drainage,  with,  twenty  recoveries 
and  thirtj-wne  deaths. 

WountU  of  the  heart  ami  pericardiumj  if  they  do  not  cause  immediate 
death,  should  he  treated  by  putting  the  patient  to  bed  and  keeping 
him  absolutely  quiet,  with  the  head  low  to  prevent  eyncope.  If  the 
Bymptomado  not  improve,  operation  ahould  be  done.  Several  cases 
have  been  reported  in  which  wounds  of  the  heart  have  been  success- 
fully sutured.  Of  thirty-nine  cases  of  suture  for  wounds  of  the  heart, 
fourteen  recovered.  Pine  silk  continuous  or 
interrupted  sutures  are  used^  and  the  peri- 
cardium is  usually  drained. 

Varicose  Veins,  Varices. 

VariJC  is  a  dilated,  elongated,  t^rtuoua, 
knotty  couditiou  of  a  vessel,  The,veina  most 
frequently  affected  are  the  superficial  veins 
of  the  extremities,  the  veins  of  the  spermatic 
cord  (varicocele),  and  the  hemorrhoidal  veins. 
Causes. — Jt  is  more  common  in  elderly 
person»,  in  feiuaJes,  and  iu  those  who  stand 
a  great  deal,  as  soldiers,  ^lors,  clerks,  aud 
floor-walkers.  ObBtructiou  to  the  venous  flow 
from  any  cause,  a.^  garters,  tumors  in  tbe 
abdomen  or  pelvis,  pregna,ucy,  fecal  accumu- 
lation in  the  colon,  or  diseases  of  the  heart 
and  lungs,  may  produce  it 

Patholoc;y.  — The  venous  eoats  are  grqdn- 
ally  distended  until  the  valves,  are  no  longer 
competent,  and  the  weight  of  tbe  column  of 
blood  supported  by  the  vein  below  is  inci-eased  whenever  the  valves 
give  way,  sothattheveiu  iselongatt-d  as  well  as  widened,,  and  assumes 
an  irregular,  curved,  or  tortuoas  shape,  with  knots  here  and  there, 
corresponding  to  the  points  of  greatest  dilatation,  just  opposite  the 
Tolres.  The  coats  are  thickened  by  the  formation  of  new  tissue, 
especially  in  the  intima,  which  may  protrude  through  tbe  other  coats 
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and  form  a  hernia.  In  old  cases  all  the  coats  may  yield  aocl  severe 
or  even  fatal  iieraorrhage  occnr.  Inflection  frequently  lakes  plae*?, 
Willi  Ihrumbi  ur  infiltration  of  tte  conaeotive  tissue  with  new  cells, 
caiifiiii^  "  wo4>den  tcdcnia."  ''  Wooden  Ledeuia,"  according  to  llecluS 
and  others,  iij  cnu^^l  by  infection  with  a  Ktreptoeoceus-  Eczema  I3 
apt  to  ilcvelop  on  account  of  the  Blnggish  eirculation,  ami  any  slight 
iDJury  may  result  in  tlie  obstinate  elironie  ulcers,  known  as  varicose 
tiiccTK,  so  often  seen  on  the  legs  of  those  afllieted  with  varix  of  the 
sapheooiis  vein.  The  infected  thrombi  may  form  abscesses,  or  they 
may  organi2e  or  form  phleboliths  ("vein -stones), — concretions  com- 
posed of  fibrin  and  the  salts  of  calcium  and  potassium. 

Symptoms.— Of  the  veins  of  theextremities  the  intrnuilmplirnoia 
and  its  branchee  are  most  frequently  affected.  The  de<p  veius  of  tlie 
extremities  are  seldom  involved.  TJie  appearance  ia  chariu't eristic, 
the  tortuous  knotty  elongated  swelling  she  wing  bluethrongh  the  skin 
and  corresponding  with  the  known  location  of  the  veins.  Elevation 
of  the  part  causes  the  swelling  to  di-sappeiir  while  Htuuding,  if  the 
varix  be  in  Iho  lower  extremity,  or  pressure  on  the  vcinabove  cansea 
increased  swelling  in  the  peripheral  part.  In  some  cases  in  which 
the  trunk  of  the  saphenoas  is  principally  invoI%'ed.  the  vein  may  be 
disteuded  by  a  bat^kward  How  from  the  femoral  vein,  »othat,  in  spite 
of  pressure  applied  below  the  wiphenons  opening,  thecardiac  end  of 
the  vein  will  become  distended  perhaiis  even  more  then  tlie  periph- 
eral end. 

DiAGSostft. — Femoral  hernia  can  be  distinguished  from  varix  of 
the  saphenous  vein  by  noticing  that  both  swellintjs  di9api>ear  iu  tlie 
recnnilient  position,  if  the  hernia  is  easily  redueible,  bat  if  pressure 
l>e  ci^iulinued  at  the  saphenous  opening  and  the  erect  p<j«ition  again 
asBumed.  in  jyjWj-  the  swelling  will  reappear,  provided  llie  vein  fills 
normally  from  Iwlow,  while  in  A<'niMt  the  swelling  will  not  n;c-ur. 
If  the  vein  fill  from  above  from  the  femoral  vein,  it  may  cause  some 
confusion,  but  can  easily  be  recognizeil  by  its  elongated  shajie  ex- 
tending down  the  thigh  and  lack  of  impulse  ou  conghing. 

The  TREATMENT  is  palliative  and  radical. 

PtUliatirr. — Avoid  all  constriction  alH>ut  the  limbs  which  may 
interfere  with  the  circniation  ;  keep  the  bowels  open,  to  avoid  inter- 
fering with  the  circulation  in  the  iliac  veins ;  treat  the  heart,  liver, 
and  Uings,'  if  diseased;  avoid  long  standing;  and  use  an  clastic 
Ixindjige  of  tiftunel  or  rubber,  or  an  elastic  stocking  from  the  toea 
to  the  kn«e. 

UitiHfit!  tiifiimtnt  aims  at  obliterating  the  dilated  veins  and  forcing 
the  bhxfd  into  the  dccjx^r  veins,  which,  having  the  support  of  the 
mantles,  seldom  become  varicose.     There  are  several  operations  Cor 
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this  purpose.  (1)  The  use  of  liarelip  pins  or  ne&lles  passed  beneath 
the  VLMiis  and  the  application  of  thresul  iii  figure-of-8  form,  coiiipreas- 
iog  the  vein  lyetweeij  the  pin  a»d  tlie  threa'3.  (2)  Ignipuncture, 
passiug  a  red-hot  needle  into  the  vein  in  various 
places,  is  recommended  by  Tillman iis.  (3) 
Ph'lps')!  method — multiple  subcutaneous  ligatioa 
with  catgut,  (4)  Miidehitiff- «  m-ethf>d — excision 
of  the  entire  varicose  vein  and  its  principal 
branches ;  suitable  fur  cases  of  phlebitis  from 
iiifi-ction.  (/>)  Tri'mlelmbitrg' s  mdkoil.  Ligation 
of  the  long  saphenous  vein  at  or  near  the  saph- 
enous opening;  the  vein  is  exposed  by  an  in- 
cision, two  ligatures  are  applied,  and  the  vein 
is  divided  between  them.  It  is  the  openition 
to  l>e  selected  when  the  veins  below  are  filled 
chiefly  by  descentof  tbe  blood  from  the  femoral 
vein.  To  determine  this,  have  the  patient  lie 
di>wu  till  the  vein  becomes  empty  ;  phiee  the 
linger  firmly  over  the  vein  two  or  thre^  inches 
iNeluw  the  saphenous  opening,  then  allow  the 
piitient  to  stand  again  ;  tlieveinff/'occtliefint^er 
fills  with  l)kiod.  ((J>  ^hede's  miihiui — suitable 
in  ci^es  free  from  iiifectioa  and  Id  those  not 
suited  for  Trendelenburg's  operation.  Make  a 
circular  incision  around  the  le^  about  four 
inches  below  the  knee,  dividing  the  skin  aud 
superficial  fascia  down  to  tiie  deep  fascia  cover- 
ing the  muscles.  All  the  superficial  veins  are 
divided  by  this  incision.  Tieeacliend  of  every 
cut  vein  with  fine  catgut,  from  twenty  to  sixty 
ligatures  being  usually  required,  and  unite  the 
edgea  of  the  wound.  If  the  veins  on  the  inner 
aide  of  the  leg  are  those  chiefly  affected,  a 
vtodiflfd  Nchnlf  may  be  done,  making  the  in- 
Fi<i.  si9.-vdii»  o(  the  cjsion  ffom  the  inner  Iwrder  of  the  tibia  half 

k.w«r«t.en.nyt.t  i,.BH.™i  jiround  the  leg  UH  the  inner  side,  dividing  b^Jlh 
mttety:   b,   tobg  or  ltiUTfi»l  *'  '  *> 

Hph«nfflu  Tcin  jAinitig  ihi-  the  iutt^rnal  and  external  saphenous  veins  and 
'™*''™'™"'-  their   principal   brandies,    leaving    intact    tbe 

outer  8cmicircumf«rei]ce  of  the  leg  which  contains  comparatively 
few  veins.  Egmai'ch's  bundsige  may  be  umul,  or  tlic  veins  umy  be 
caught  with  forc+'ps  as  tliey  are  successively  exposed  by  a  gnidaally 
extended  incision. 
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Diseases  of  Arteries. 


ARTEHITia. 


Arteritis,  or  inflammation  iif  an  artery,  may  be  acute  or  cbronic. 
Acute  artehitis  is  rare,  but  may  be  caused  Iiy  -wounds,  by  liga- 
tion, by  tbe  lodgement  of  an  infections  embolism,  or  by  the  extension 
of  inflammatioQ  from  adjacent  tissues. 

■  Pathotoff^. — Any  one  of  the  coats  may  be  nffet-ted,  giving  rise  to 
the  names  nulartrrUvt,  mesarteritis,  and  jK-riarierilin.  The  iiiflamma- 
^tory  process  begins  in  tlie  UUenuil  coat  when  caused  by  thrombosis  or 
ibolism  and  in  the  external  isOO-t  when  tb«  cause  13  outside  of  the 
'artery.  There  is  infiltration  ■with  cells  and  an  exadiit'O  of  lymph 
which  ill  simple  cases  is  evenlualiy  absorbed,  hut  infectious  cases 
Qfiually  go  on  to  suppumtion,  possibly  with  the  formatiou  of  al>sces9 
and  destraction  of  the  arterial  coats.  If  the  tlirombtis  break  down, 
serious  hemorrhiige  may  re$ulL  Seeoudary  luemorrhage  is  often 
insext  by  suppurative  arteritis. 
Cjibunio  AKTEKiTis,  ENDARTERITIS.  ATHEROMA.  IS  a  chronic  in- 
flammation of  the  inlima,  usunlly  of  Ilie  aorta  or  other  large  arteries, 
causing  fatty  degeneration,  the  formation  of  uteers,  and  an  increase 
in  the  amount  of  fibrous  tissoe  with  calcareous  deposits. 

Pathalofftf. — Wltile  oecnrring  most  frequeutly  in  persons  of 
advanced  age,  it  is  often  seen  in  the  middle-aged,  and  uu»y  affect 
^comparatively  young  persons.  The  Miw-r*  are  traumatism,  inechani- 
Btrain,  syphilis,  tiiberenlosis,  chronic  alcoholism,  gout,  rhenma- 
'tlsm.  Bright'a  disease  of  the  Iciduey.  or  the  result  of  old  age, — a 
_Henile  degeneration.  The  poor  and  miserable,  as  well  a.s  athletes 
ad  "high  livers,"  are  very  liable  to  the  diiteaee.  It  begins  with 
inJJltration  and  proliferatiou  of  cells  in  the  deeper  layers  of  the 
intima,  gradually  eitendiiig  to  the  other  coats,  though  occasionally 
it.  is  limiteii  to  the  intinia.  With  the  formation  of  new  connective 
tisene  the  intima  swelle,  and  sometiuics  becomes  so  thick  that  it 
obliterate  th(i  lumen  of  the  ve®*el. — tMH^otiug  euilartei'Ui*,  ofte^u 
seen  in  the  arteries  of  the  brai  u.  The  nev  tissue  develops  in  patches,, 
making  fibroid  plaques  or  iucoiuplele  ring!«,  seen  around  llie  origin 
of  arteries  from  tbe  main  trunk.  Patty  degeneration  takes  place, 
probably  due  to  endarteritis  of  the  vasa  vasorum,  and  the  athero- 
latous  patches  then  ap{)ear  as  slightly  projecting  yellowish  areas, 
sometimes  covered  by  normal  eodothelium.  Later  the  affected  tissue 
softens  and  liquefiett  forming  ''atheroinatonH  abs(«?ss."'  and  on  dis- 
_cliafge  of  its  content^  ather-^matou!^  ulcer  is  left.  Lime  salts  are 
epofiiled  in  these  nlcera  or  in  the  fibrons  plaqaes  or  rings,  formitig 
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laminar,  annular,  or  tubular  calcifieationa.  Atheroma  bears  an  im- 
portant relation  lo  thn  |iatholog:_ii'  of  aiietiriKtii. 

i^ipimm. — The  condition  can  be  readily  retwgJii^eU  in  tbe  arteries 
of  Ihei  extremities  by  tlie  rigid,  pipestem-like  Beusation  wlieu  the 
Giiger  is  pla<*<I  on  the  vessel.  The  format  ion  of  an  arterial  tbruuibas 
iiisy  cause  gaogn^ne  of  a  Hiab,  or  oblitenitiu;^  cinlarti-ritis  ((f  the  ves- 
sels in  the  brain  may  interfere  with  the  cerebral  fuuctioiis. 

Tnittment. — Treat  the  disease,  aetiyphilis,  which  cauBCS  the  changes 
iQ  the  arteries.  Caution  against  exe^sses  of  all  kiiidi^  especially  vio- 
lent eiert'ise,  lest  rupture  of  an  artery  be  produced.  In  suppurative 
arteritis  the  daager  of  hemorrhage  sboald  be  recognized  and  pro- 
vided for, 

ANEURISM. 

Aneurism  is  a  bliwd-sac  comnmuicating  with  the  interior  of  an 
artery,  and  composed  of  one  or  more  of  the  iirterial  coat&  This  is 
1r*e  aneurism.  Tm^'  aneurisms  are  divided  into  tubulated,  sacculated, 
and  dissecting  aneurisms.  False  aneurJBuis  include  arterifil  varis, 
cirsoid  aneurism,  aueurismal  varix.  varicose  ai^urism,  and  traumatic 
aneurism. 

TfhuiatM  nr fuiifurvi  aneurism  is  on«  in  which  all  three  coats  of 
the  artery  are  dilated  more  or  Icsb  ctjiially  artiund  its  circumfuren(». 


Fill,  luu.— Fuitirurm  ftoeniiam. 

The  middle  coat  is.  degen«rat«d ;  it&  muscular  fibres  separate  or  they 
may  entirely  disappear.  It  oc'curs  in  the  Ihoi-ueic.  nl>duniiiial,  aud 
on&nial  cavities.  It  seldom  ruptnn'S  or  attainfi  a  great  sizi-,  hul  its 
uralls  luay  give  way  ou  one  aide  and  i>erniit  the  developmeut  «f  a 
Mcca/rtfW  aneuri^iD. 

The  mecnJitteil  auutiriBni  Is  one  which  develops  from  the  side  of  an 
arterii'  or  from  the  wall  of  a  fuhuiaird  anenrism.  Its  communicaliou 
witli  the  veflsel  is  the  iiarroweHt  imrtion  of  the  sac  aud  is  called  the 
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vtuttih.  It  may  (irniw  tulje  very  large  aud  the  coats  of  the  artery  may 
all  ilisiiipi>ear  except  the  intinia,  the  otiicr  coats  being  composed  of  con- 
nective tissue  organized  from  the  sorroniidiiigfitruclurea 

Tlie  diiuurfi iitr  aneiirisui  is  one  in  irhich  tlie  irtiina  Las  given  way 
so  thiit  tlie  Wooil  escape  into  the  middle  coat,  wliich  it  dilat<«  or 
disseels  np  for  a  distunes  along  the 
nrterh',  causing  n  dilatation  of  the 
esternal  coat ;  or,  coming  in  contact 
with  an  atberomatoim.  patch,  it  may 
liroak  throngh  into  the  saironading 
tissnes.  forming  a  false  aneurism  ;  or 
til  rough  tLe  iutiiiia  buck  into  the 
luinenof  the  artery,  formingadoiible 
tube  of  variable  length. 

ETioixtfiY. — The  causes  of  aneu- 
riara  may  be  divideil  into  pmiispumnff  and  exciting.  Under  pinl ispoaing 
cau*e4  ai-e  :  Age,  from  thirty  to  fifty  being  tho  most  common  period, 
Sex:  Aneorisin  is  seven  times  as  common  in  males  as  in  feina.lea. 
(h-nipaiioii :  Occupations  which  lead  to  hj-pertropby  of  the  heart  or 
its  increased  ai'tion  or  to  strain  of  5i>ecial  arteries  predi-spose  to  aneu- 
rism ;  as  athletes.  soMiers,  sailore.  laborers,  are  those  ni^st  frecjiiently 
affected.  Huntera.  cavalrymen,  jind  ccia<-limeii  are  more  liiLble  to 
aneurbim  of  the  popliteal  artery,  f'oiiiitri/ :  It  Is  said  tliat  more  cases 
oamr  in  Great  Britain  than  in  other  countries,  i>iaf^iaea  which  cause 
atlieroraa  or  degeneration  of  the  ai-terial  tunica,  as  syphiliA,  alcohol- 
ism, chronic  nephritis,  acute  rheumatlsia,  and  tiilierculosis.  SUmtlion 
of  i!tp  Arterii.  (1)  Thoracic  aorta.  (2)  Popliteid  and  femoral.  (3) 
AlMlominnl  aorta.  (4)  Carotid  and  subclavian.  StiuiBon  found  55 
cafles  of  aneurism  in  22,197  patients,  showing  the  frequency  of  aneu- 
rism to  l>e  about  one  in  four  hundred  persona. 

Exciting  Cauxea. — Injury  is  the  prlncijial  exciting  ciiuse,  and  may 
follow  fracture,  dislocation,  or  wounds  wbicb  damage  the  arterial 
coats  so  that  degeneration  takes  place  and  subsequent  distention  or 
rnpturie  of  one  or  moreof  the  coats.  IJepeated  sti'ains  cause  gradual 
and  pR^ressive  distention.  Emboli  may  eause  aneurism  by  plugging 
np  an  artery,  and  if  infected  with  micro-orgnnisnis  degenerative  pro- 
cesses sf^V  ill  and  the  arterial  walls  are  weakened  so  that  dilatation 
occurs  more  readily, 

rATin>uM:Y.  — It  is  only  in  fa6ii&rf«J  aneurisms  that  all  the  arterial 
coata  are  found  conipo.i«ing  the  walls  of  the  aneurismal  sac.     In  the 
aneurism  the  middle  and  external  coats  soon  give  way  and 

replaced  more  or  hws  completely  by  a  fibrous  c«U  pro<luced  by 
organlzatiouof  thesurroundingconDective  tissue.    In  those  aneurisms 
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liose  shape  permits  the  collection  of  blood  to  on«  side  of  tbe  matD 
current,  coiigulatioii  imd  deposits  of  fibrin  take  pla*<j.  Tlie  layers  of 
fil>riTi  in  tJie  periphery  of  the  sat^,  nuiKt  d  Istnot  from  the  blood  current, 
Are  firm  and  better  organized  tJian  ia  portions  near  the  mouth  of  the 
Ejac.  In  sacculated  anvnrisiu  fibrin  is  dcposit«d  i-aiiidK*,  the  rapidity 
ilc]ieiiding  on  the  relation  nf  the  sizt'  of  the  month  of  tlie  sac  t«  tie 
blood  o:urrL>nl,  the  smaller  the  month  and  the  greater  the  otwtriietion 
to  the  flow  of  blood  into  the  Biic  the  greater  the  tendency  to  the  for- 
mation of  fibrin  ;  therefore  in  fu.'iiform  ani'urisni  there  ia  seldom  a  de- 
posit of  fibrin. 

iijiontarwoug  nire  occafilonally  takes  place  :  {a)  By  the  gradii^  de- 
Eposit  of  fibrin  in  tbe  sac  until  it  is  £.llc«l  up.  sometimes  obliterating 
ftlie  artery,  {b)  By  embolism,  a  clot  being  waslunl  ont  of  the  sac  and 
^plugging  tb«  t-ffereiit  artery  so  that  the  curreut  is  completely  arrated. 
|(c)  Pressnre  from  the  size  and  weight  of  the  sac  may  retard  or  eom- 
[pletely  arrest  the  current  and  j>ermit  i.-oagnlalion  or  fibrin  depasita. 
((?)  Arnte  infliimniatiou  of  the  sw  may  result  in  ctjagnlatiou  and 
Bolidification  of  tbe  sac. 

Ihtiih  may  result  :  (n)  From  rupture  of  the  sac, — the  aneurism 
!>  extending  to  the  skin,  ti^sophogus,  trachea,  pleura,  pericardium^  per- 
itoneum, or  kntet^tine.     Death  may  ensue  fmui  repeat"i-d  small  liemor- 
rhages  or  from  one  severe  hemorrhage.     Kuptui*  into  the  tniehe.i, 
pleura,  or  perleardinm  may  oa use  iuimedint*;  d«alh  rrom  suflucalioit 
or  iiiterfpreuce  with  tlie  heart's  aetion.     (6)  J'ri'sainv  on  importiint 
Lorg&us,  as  tlie  tnu'Jiea,   bronchi,   lungs,  cesophagua,   thoracic  duel, 
■plxial  eurd,  sternum,  ribs,  and  nerves,     (ci  Si-plktonia  and  pt/ttmia 
;froni  acute  indammatiou  and  suppuration  of  the  aac-     (fl)  Emhaiimu-, 
B  small  clot  being  detached  and  lodging  in  tlie  brain,     (f)  As  a  result 
of  ffauffrene  of  an  extremity  from  obstruction  of  the  blood  supply. 

SniNS  AND  SVMPToMH  OF  AS'litMasSI.— (h)  Pulwttion.~X  dlstinctv 
expattitif^  pulsation  synclironon»  with  the  action  of  the  heart  is  felt 
vbeu  the  aneurism  is  taken  between  the  finger  and  thumb  of  one 
land.  The  expansile  character  is  shown  in  the  tendency  to  separate 
tlie  finger  and  thumb  with  each  pulsation.  After  coagulation  or  the 
deposit  of  iibnn  in  the  sac,  the  tumor  i-s  firm  and  rejiisting  and  puLsatiim 
Is  indistinct,  may  l>e  lost,  or  certain  points  over  the  sac  may  give  more 
distinct  pulsation  tliaii  others. 

(A)  Effrds  of  Pr''jt»Hrf. — Pressure  on  tlie  cardiac  side  diminishea^ 
pressure  on  the  diktat  side  increaset^,  the  size  of  the  tuinor,  wliUe 
pressure  on  the  cardiac  side  diminishes  orstAps  tlte  pulsation.  If  oo- 
■guhition  have  taken  jilace  tlie  Inmor  is  not  affected  by  pressure, 

(f)  T/te  Bruit.— Oil  placing  a  sletboscope  or  llie  car  over  an 
■nenrinm,  a  blowing,  rapping  noise  is  heoxd,  Iransmitled  along  the 
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art«ry  beyond  the  Ba«.  This  aoiiiid  is  produced  by  the  blood  roBhing 
into  aiid  out  of  the  sac  through  its  mouth,  or  tiy  the  chaiigft  in  calibre 
of  the  vessel,  as  iu/wil/onn  aueiirisiu.  ('oiiguliitiori  in  the  siic  Jibol- 
inhes  the  broit  or  chiinges  its  eliaracter. 

{(I)  The  Pulse. — The  puliw  l)eyoud  the  tumor  may  l>e  delrtyed  or 
weakened  as  oomparod  with  the  eorres|ioiidiiig  artery  on  the  other 
Bide,  and  the  sphygoiogniphic  tracings  of  the  puLse  on  the  two  sides 
show  a  marked  different*. 

(e)  (Edema  of  a  liirih  may  result  from  pr^jfiUre  on  the  reins. 
n  Gfiiffrcne  la  sometimes  caused  by  the  presaare  of  the  tumor,  or 
ly  be  the  result  of  embolism. 

(ff)  i^iw. — Pain  varies  in  degree  and  character.  It  may  be  Blight 
at  first,  but  after  eocigulatioii  or  .solidificatiou  it  may  l>e  eevere.  It  is 
sharp,  laiiciiin.tiiig,  whyu  it  presses  ou  the  soft  tis^uc^  and  the  nervoig, 
or  aehiug  and  boring  when  the  I>one  is  involved.  Pressure  on  s|>eeial 
OT^Ans  often  gives  valuable  symptoms;  pi-essure  on  the  trachea  or 
recurrent  laryngeal  nerve  cuoses  dyspncBa,  brassy  cough,  altered 
Toice  or  paralysis  of  one  of  the  vocal  cords;  on  the  cesopbiigus  or 
the  phrenic  nerve,  hlecough.  Aneurism  of  the  arch  of  the  aorta 
M>metiuies  givea  rise  to  ''tracheal  tnggiug'"  (Surgeon -Major  l'i>rter). 
It  is  brought,  nut  by  taking  hold  of  the  cricoid  cartilage  when  the 
patient  is  Bitting  with  the  nock  relaxed,  and  putting  the  tr-j.cliea 
slightly  on  the  slretch.  If  there  is  aneurism  of  the  arch,  a  dii^tinct 
tagging  hi  felt  with  each  pnlsation  of  the  heart. 

DiAGSOsis.— The  diaguosia  must  be  made  from  abscess,  from  pol- 
fiating  cancers  and  sarComaS,  from  erectile  tumors,  fp.>m  hEematocele 
of  the  nt'ck,  and  fr(>m  abscess  near  an  artery.  In  oMccas  there  are 
usually  signs  of  iiiliammation.  If  situate«l  above  nu  ai-lery  it  may 
have  &  communicated  pulsatrion,  bufc  it  ia  simply  an  np-and-dowa 
motion,  without  the  exptm^Ue  character  of  aneurism  ;  preaanre  ou  the 
cardiac  side  of  the  artery  would  not  afTei-t  the  i^ize  of  a-u  abaw*ii;  and, 
most  important^  there  i»  iin  bi'utt  on  atisenltation. 

DuKATios. — As  a  rule,  the  growth  of  au  aneurism  is  slow,  occa* 
flioually  rapid,  being  iutiiienctHl  by  the  size  and  condition  of  the  sac, 
size  of  the  month,  cogitating  tendency  of  the  blood,  location  of  the 
aneurism,  the  patient's  habits  and  manner  of  living,  and  the  treat- 
ment employed. 

Tbeatmknt. — The  object  is  to  effect  solidificjttion  of  the  sac  by 
coagulaliou  and  depoejt  of  librin.  This  is  done  by  adopting  measures 
for  slowing  the  action  uf  the  heart  ami  incn>aKing  the  coagulating 
tcDcleney  of  the  blood.  The  trentment  is  divided  into  mrdieiU  aud 
turffkat, 

Mmiical   Ttralttimi. — Langvubeck's  method,   hypoderaiatic  iigec- 
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tiona  nC  crt;otiiie,  liiis  lieeii  earctssfnl.  Tlif  Valtailva  Tufricll-Iln.lf(mr 
mctbcid  is  as  riilluv-s  :  Ke<ep  the  putieiit  iii  bed  at  leutit  three  muiilLfi  ; 
ivstrift  the  ditt,  Tufnr]!  fixing  fhc.  aiunuiit  at  t«n  ounces  itrBiilids  mid 
six  iiiinrt'snf  titiitls  iu  twpiity-fimr  hours  ;  ush  liii-tiifiitriuni  ami  u]>iiirii 
to  induce  slueii  and  FL-lieve  pain  and  an  oix-asional  imiyalivc  fur 
reducing  tlie  watery  portion  of  the  blond,  luid  give  iiMlide  of  potas- 
Btum.  Tliis  iiietlKMl  is  psp^ciaUy  applicable  wLeu  the  aueurism  is  not 
giiUiitilu  fur  J^iirgieal  trcatni*nl. 

Sui-ffufrl  Trratmrnt .^The.  surgical  metluMis  of  titsitiiig  aiteurisiQ 
may  bv  divided  into  (1)  compressiou,  ('2)  liKutiun,  aud  (3)  miscella- 
n^w*  procwiares. 

1.  Otmpreaxion  may  be  :  (fl)  Iiuilrtimt-nial,  by  ineunsof  a  tounii^juct, 
Skey's  or  other  iiiatrutnent,  whieh  pn>diices  iiressure  at  only  two 
points, — namely,  on  the  artery  and  the  purt  of  the  limb  or  body 
oppcfiit*.  This  maybe  kept  up  from  one  to  several  days  or  uutil 
pulsEttiona  c«ase,  when  it  Hhould  gnulually  l>e  ivlaxed  and  reniovvd. 
The  instrument  should  be  well  padded  to  prevent  bruising  of  the 
tisiues,  [U]  lUgital  pressure  was  first  eiiiployeil  in  1848.  It  is  ap- 
plied by  means  of  I'elaya  of  assist^iitH,  who  press  the  artery  against 
the  bone  by  mBaiis  of  the  thumb.  The  pressure  must  be  kept  up 
without  iutennisstuD  from  one  to  two  days  or  until  pulsations  ee!ise. 
The  os^LstantH  slioiild  relieve  one  another  aluut  every  fifteen  mimitea 
This  is  one  of  the  safest  and  best  methods  of  to-eating  aneurism.  Iu- 
stead  of  the  fingerM  or  thuml><)  a  bag  of  shot  muy  be  iiseil,  the  ba^, 
being  suspended  l»y  rubber  tubing  bo  as  Ut  make  pressure  on  the 
artery,  (c)  Bmiiarch'a  Innnlagr.  Under  aria-stht^ia  apply  tJie  rubber 
bandage  firmly  from  the  extremity  upti>the  aneuritiu,  looaely  over  the 
ancurisB)  in  order  to  l«ave  enough  blood  in  the  snc  for  coagulatioo, 
then  agiiin  tightly  above  to  where  the  rubber  tul>e  is  applied.  Keep 
ou  for  from  one  to  two  hours  or  during  the  anc^ilhesia,  then  remove 
ttud  apply  a  tourniquet  \4i  the  artery  to  prevent  witsbing  out  tlte 
OOftgalnra  in  the  nac,  K*ep  this  on  for  from  twelve  to  twenty-four 
hours,  gradnally  relaxing  it  Ijefore  removal.  Conlraiudicatious  to 
this  method  are  inttamumtitm  of  thn  Bac.  marked  atheroma  of  tbe 
arteries,  and  renal  diseiiae.  (tl)  FUxion  uf  the  joint  may  be  used  for 
ancariiima  oeeiirring  near  the  v11h>w  ur  knee.  The  liiub  is  first  band- 
agMl,  then  ftexed  and  again  bandiLged,  so  as  to  relnin  it  iu  this  posi- 
tion for  several  day*.  This  slows  nr  weakens  the  blood-current  and 
permits  cli«t*  t4»  form,  or  it  may  detm-h  an  eniliohis  which  plujfH  tbe 
afTereut  veiiael.  It  is  not  ftuitat)le  in  lar^o  or  inllauied  aneurism  or  if 
there  i^  much  c&demii  of  the  extremity. 

2.  Liffatum.^(ii)  The  '' old  operation,"  or  the  openitiou  of  Antyl- 
Ins,  usw!  in  the  fourth  century,  consists  in  ligutiug  the  artery  on  botli 
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sides  of  the  aneurism,  layiog  open  the  sac  and  turning  out  Ihe  clot. 
A  better  inethiKl,  (6)  friirjuiiion  of  the  aneurism,  introdiu'ed  about 
the  same  time  as  the  olJ  o|)t-niti«ii,  but  since  revived  tinder  aseptic 
preeautioDS,  has  given  eseellcrt  results.  Twn  liffsvlTires  are  applied. 
to  the  artery  well  abfve  nnd  two  ligatiin's  well  bt'luw  the  iiuenrism, 
the  artery  is  divided  on  lK>th  sides,  and  the  aneurism  is  eumplett-ly 
dissected  oul.  Advantages  are,  less  danger  of  emboli,  which  iiiiglil 
cause  gangrene,  of  »€H;ondary  hcmorrliage  and  sepsifi,  and  diminished 
mortality.  It  is  c-j'pecially  suitable  for  traumatic  aneurisms,  {e) 
AfuTg  miihod,  devised  and  pi-aetised  by  Aiiel  in  ITIO,  consists  in 
tying  the  artery  mar  tlie  aneurism  uu  ils  cm^iac  side,  with  the 
object  of  caiLsiiig  collapse  of  the  tumor.     This  method  is  faulty  in 


V/     V/      \Vi 
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Fio. im^UgUlottbukncuiinD.  I.  Aittjiliu's  orold  c>|>vn>llcFii:  'l.  Ancl'i  taethnd:  3.  Uiitilrr't 
method :  4,  Bmalur't  mstboil ;  !i.  Wudmij'*  meULud. 


two  rrapects :  First,  the  portion  of  the  artery  to  which  the  ligature 
i«  applied,  being  near  the  aneurism,  is  often  diseased,  auj  gives  way, 
wilh  secondary  LeniorrUage;  and,  second,  on  account  of  tite  prox- 
imity iif  the  ligjvture  to  the  aneurism  sulbcient  blood  umy  not  be  left 
ia  the  sac  for  coagulation.  (4)  Ranter'^  MHIiod. — lu  1735  John  Duu- 
ter  impi-oved  Auel's  method  by  applying  the  ligature  on  the  same 
Bide,  but  far  enough  from  the  aneurism  to  get  healthy  tissue  and 
allow  cotlatoral  branches  to  arise  and  supply  suflicieut  blood  in  the 
aac  for  coagulation,  (c )  Bra«<loi'  ligated  the  artery  ou  the  distal  side 
near  the  tumor,  completely  arresting  the  eireulatioo.  (/)  iVardrop 
ligated  the  arterj'  or  one  of  its  terminal  brandies  on  the  disia!  side 
of  the  sac,  but  at  a  di>itanee  su  that  the  circalation  is  not  completely 
arrested,  (p)  AmpuMiim  may  bo  necesssary  for  ruptured  anenrism. 
for  frequent  liemorrhuges  tlirealeniiig  life,  for  gaugrene,  or  for  caries 
of  the  bone  or  involvement  of  the  joints. 


218 


StTRGERY   OF  SYSTEMS  AND   REGIONS. 


3.  MiscfUaruouji  ^fi'lhixh. — («)  Gfilraitopuucfiire. — In  order  to  pro- 
dace  ctvagulation  tlie  galvanic  eurreut  of  five  or  six  Tuilliampercs  is 
passed  tlirougli  the  Eiu.'  by  means  of  two  insulated  needles  introduced 
into  opposite  sides  so  as  not  to  couie  in  contact  wilb  one  another. 
(.Aj  .^f-tfjJMnc/u re. —Introduce  a  nuniber  of  fine  needles  or  pins  into 
the  Hiic  iu  such  a  luatiuerns  to  cross  ono  auotLer,  and  leave  for  sev- 
BViil  days  UP  till  a  clot  forms,  (r)  MtifX'iri-it' s  Methotl. — Endeavor  tu 
iiidnce  the  formation  of  whit«  thromlii  hj  tftrntui  tlie  iiiner  surface 
of  the  sac  wall  iritli  a,  long  aseptic  needle,  (d)  Maniptiiatwn,  Mfumagt, 
or  Ji/ira<ihrfi.  — The  object  of  this  method  is  to  detach  a,  portion  of  the 
clot  in  ord^T  to  jilug  up  the  efferent  ves3el,  on  the  principle  of  Bras- 
dor's  method  of  ligation.  It  should  not  be  used  in  aneurism  con- 
uected  with  the  arteries  leading  to  the  bi-ain,  as  fatal  embolism  might 
result,  (e)  Coagulaling  or  other  injections  of  iron,  taniiii],  acetatt 
of  lead,  and  gelatin  have  been  injected  into  the  sac  of  an  sineurism 
in  order  to  jiroduce  coagulation,  but  the  method  is  dangerous  and  is 
not  often  used.  (^0  Tlie  iiiscriUm  of  win;  catgut,  silk,  or  horgtluiir. 
In  this  method  from  two  to  thirty  yards  of  fine  wire  or  the  other 
materials  mentioned  arc  introduced  by  means  of  a  fine-pointed  cauuula 
into  the  sac  and  left,  in  order  to  produce  coagulation,  "Wire  is  the 
material  usually  selected,  and  was  first  used  by  Moore  in  1804.  The 
wire  muy  be  silver,  silver  and  copper  alloy,  steel,  or  gold.  After  its 
insertion  g  galvanic  current  not  eyceeding  eighty  milliamperea  in 
strength  is  used  by  attaching  the  positive  pole  to  the  end  of  the  wire 
in  the  sac  and  the  negative  pole  to  a  metal  plate  applied  tti  the  back 
of  the  patient  and  kept  up  from  a  few  minutes  to  an  hour.  This 
18  called  the  Moorf-Cfi^fadi.  methotl-  Huuner  has  reported  fourteen 
cases  treated  by  Moore's  method  (simple  iulrodnction  of  wire),  with 
two  cui-es,  and  twenty-three  cases  by  the  Moore-Cornwli  method  Mith 
four  cures,  nine  improvedi  with  prolongation  of  life,  and  in  ten  death 
was  probably  hastened.  The  cases,  treated  were  aneurism  of  the 
thoracic  or  abdominal  aortJi. 


FALiiE  ASEITBIBMS. 

1.  Artbriai.  vabix  is  aa  affection  of  an  artery  correejMDdiiig 
to  varii  of  a  vein,  and  is  usually  seen  in  smuU  or  medium-sixed 
arteriea,  as.  the  superficial  temporal,  posterior  auricular,  occipital, 
faci:^],  mdial,  and  ulnar.  When  a  nuuiber  of  such  arteries  form  a 
plcxua  with  one  another,  the  result  is  cirsoid  aueUritiUi. 

2.  ClR.-^")!!!  A.VKURISM,  AXEUKIBM  BV  ASiBTOMORIS,  RacKMOBE 
AjSKUBISM,  rLEXIFOKM  AvotOMA.  OK  Pfl-SATtSO  ERECTlLfc:  TirStOH. 

— This  is  really  a  blood  tumor  (see  Ascd^ma). 

8ymptQma.—li  appears  as  a  pulsatiu^,  bluish,  conipre^ible  tumor 
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of  irregolar  shape.  In  some  caaes  the  surfiire  temperature  ov«r  t-he 
tumor  is  «levated.  The  skin  an^  walls  of  the  vetsels  may  become 
thin,  ami  ulceration  with  alarming  hemorrhage  soiimtim^s  •K!'Cur». 

The  dia{/nosi»  from  true  aneurism  in  miide  by  its  fiitoation,  the 
doughy  sensation,  aiul  the  number  uf  vessels  iiiTulved, 

Treaimmt. — A.  single  varicose  artery  may  be  obliterated  hy  liga- 
tion. Cii^owl  atieuriBin  Is  be»t  tTeat«d  by  esclBJon  after  ligation  of 
all  the  afferent  I'essels. 

3.  Aktehiovenous  asettribm:  is  an  unnatural  communicaLion 
between  an  artery  and  a  vein,  aitd  iucludes  two  fonns, — (ayaneurimnal 
rarix  and  (ft)  ttirlaoMc  anfuri»n. 

A-VEUBisMAL  VARTx  Is  the  direct  or  immediate  conimuuication 
of  an  artery  with  a  vein.  The  blood  pasM>s  freely  into  the  vein, 
whose  coats  become  dilated  from  the  effects  of  the  strong  arterial 
current  and  the  interfereuce  with  the  venous  carrent.  The  con- 
dition   is  seen   in   Hituatioiin  where 

o 

large  art«riea  and  veins  lie  clase  to- 
gether, as  iu  the  neck,  thigh,  and 
arm.  as  a  result  of  stab  or  gunshot 
wounds  involving  both  artery  and 
vein. 

iij^mptoma. — An  oblong,  pulsating, 
expausile  tumor  is  seen,  with  a  pecu- 
liar brnit  which  h:is  been  compared 
to  the  purring  of  a  kitten  or  the 
bnzzing  of  a  fly  in  a  paper  bag. 
Compres-sioti  of  tJie  artery  on  the 
canliac  side  causes  the  tumor  to  dis- 
appear and  the  pulsations  to  eease. 
The  condition  may  last  for  years 
without  serious  in^-onvenience,  biit 
the  veins  towanls  the  periphery  are 
apt  to  become  dilated  and  cedema  of 
the  estri'mity  may  develop. 

Varicose  axeiteism  ia  a  condition  similar  to  anenrismal  varii, 
but  the  vessels  eommuuicate  with  each  other  through  tlie  mt'dinm  of 
a  Bae  situated  between  them.  It  is  the  result,  of  injurjea  affecting 
both  artery  and  vein,  but,  iustead  of  the  two  vessel*  unitiug,  they  are 
separated  by  the  formation  of  a  traumatic  aneurism  between  them 
communicating  with  both, 

t^l/iiiptoms. — The  tumor  is  more  abarj>ly  defined  ivnd  the  bruit  softer 
in  chjiract4.'r  than  iu  aueuri.oual  varix  :  otherwise  the  symptoms  of 
the  two  coudittous  rtr«  pracliciillj'  the  same. 


z'^. 


Fill-  UIX  — APtvrii^*unaU9  Anturism  :  a.  uicu- 
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TKattnitnf. — In  aju^rigmtU  iwrir,  if  tUere  ia  no  inconyc'iiience^ 
enlarge  went,  (ed^nui,  or  tendency  to  ulcerulp,  a  simple  pompp^  over 
the  tumor  is  stifficienL  Otherwisi',  ligatetlie  artery  alK)V<>  iiml  tieluw 
the  point  of  c-fniintuiiicalioii  with  the  vein.  Bi'Caiise  of  jls  leiiilency 
to  increase  in  size  and  finally  to  rupture,  varicofie  aitrtirisiit  should  bd 
openrtetJ  on,  eilher  by  ligation  of  both  vesRels  and  excision  of  the  sac 
or  by  ligation  of  the  artery  alone  altove  and  Iw+Iow  the  sac.  Digitiil 
coiuprcasiun  on  the  cardiiic.  side  may  lie  triwl^  but  no  pressure  nnist  bo 
mih1e  On  tlie  sac,  lest  ulceration  ix-cnr. 

4.  Tral'matu' AxErmsit,  False  Askukism,  Aktehial  H.km\- 
TOMA.— A  tyaamaiiv  aufurixm  is  a  colloction  of  blood  in  the  ti^ues 
eumniunicating  w  ilh  a  wound  iu  au  artery.  In  recent  cases  there  is  no 
sac,  the  boundary  being  tlie  surr*mndiiig  tiKsues,  which  may  be  dis- 
sected uj)  over  a  laj-ge  area  by  the  blmid  following  liie  linta  of  l«4St' 
resiBtauce,  giving  rise  to  the  diffuse  form  of  tniumatic  anetirisni.  In, 
old  cases  a  stic  may  existv  hut  it  is  not  derived  from  the  coats  of  tho 
artery  ;  llie  <;^aped  blood  cxcitea  a  plastic  in  dam  i  nation  in  the  sur- 
rounding tissues,  resulting  in  a  more  or  less  ooinplet«  sac  of  fibrous 
tissue  whieh  encloses  the  eflused  hIot>d.  This  is  the  cireunutrrihfd 
form  of  traumatic  iLueurifim.  The  causfs  are  stab  or  gunshot  wounds 
which  injure  the  arterial  coats  so  that  they  blough  after  the  extenuiL 
vouiid  has.  healed ;  severe  contusion  which  may  divide  an  nrtery 
without  breaking  tlie  skin  ;  or  laceration  of  an  artery  in  attempts  to 
reduce  old  dislocntious^  as  of  the  shoulder.  A  traumatic  aneurism 
of  the  femoral  artery  occurred  in  the  anthor^B  practice  thirty-eight 
days  after  a  gnushot  wound  of  the  thigh. 

.Symptoms. — III  the  L'ireuiitnerihiii  form  a  tumor  willi  bruit,  thrill, 
and  expansile  puls;ition  may  be  detected  ;  in  the  difftutf  form  there 
is  a  rapidly  growing  tumor  of  irregular  shape  covering  a  larger  area 
with  leas  defined  borders.  In  either  form  there  is  a  history  of 
trauntatisiu,  followed  by  Bwelliug,  pain  and  onnibuess  of  the  limb, 
veaknviss  or  absence  of  pulsation  in  tlie  artery  beyond  the  swelling, 
(Bdemu  and  discoloration  from  venous  obstruction,  and  sometimes 
gangrene.  The  liist  three  eymptomfl  are  apt  to  occur  in  the  difl^ise 
Tftriety  of  traumatic  aiu-urisni. 

IHaffniuiiii. — Tlti&  should  be  mude  from  iibMeM  by  tho  thrill,  Ihe 
pulsation,  ami  liriitt,  or  esplonitinn  with  the  hypodermatic  ueedle. 
Abntx-as  and  aneurism  may  coexist. 

Treat  men!.— A  <:ircum«rri^rl  traumatic  aneurism  of  slow  gn'wth, 
with  little  interfereneo  with  the  circulation,  may  lie  cured  by  elevation 
of  the  part  and  prei«ure  on  the  proximal  side  of  Ihe  artery.  In  the 
diffuse  form,  on  acconnt  of  the  rihk  of  gangrene  setting  in,  lui  Ks- 
iniirch's  bondagi^  should  be  applied,  the  circalation  coutrotled,  tJie 
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[tumor  opened,  the  clota  tamed  oul^  alid  both  ends  of  thei  artery  tied. 
Should  the  aneurism  l>e  conneeted  with  an  artery  where  the  eiircu- 
latiou  cannot  be  rtacheU  alwve  or  conUoIlpd  by  (ouruiquft.  as  the 

.  carotid  or  ilinc,  the  operatioa  is  difficult  and  daDgerous.  A  carefol 
dissection  should  be  iiiiule  down  to  the  walls  of  the  mc,  in  whirti  an 
opeiiiog  Blionid  lie  made  just  large  enough  to  admit  the  surgciou'a 

'fiDger.  The  opening  in  tlie  artery  is  Uien  sought  with  tbe  finger, 
whieh  may  be  gaided  by  feeling  a  jet  of  warm  blo<«i.  Compression 
Ifi  made  with  the  finger  on  tlie  opening  in  the  artery  until  the  com- 
mnnication  with  tlie  sac  can  be  enlarged,  the  clota  turned  out,  and 
the  artery  8«'Cared  with  haemostatic  forceps  and  lighted  ut>ove  and 
below  the  sac.  The  appearance  of  gangrene  aa  a.  resnit  of  traumatic 
aneurism  requires  amputation  about  the  level  of  the  iiyary  to  the 
arterj". 

Tkeatment  of  Special  Aneueisms. 

AoRTio  AMD  IsMOMnVATE  ASEUHisMs. — The  Valsalva  Tiifnell- 
Balfoor  treatment  should  be  tried,  bnt  if  this  fail,  operative  measures 
may  tw  adopted.  For  ancurmn  of  the  aiin-iitiimj  ari'h  or  of  the  innomi- 
nate artery  the  operation  of  Bnisdor  or  Wardrop  may  be  used, — viz., 
the  ligation  of  tJie  Bubclavian  and  cjirotidon  the  right  side  or  of  either 
of  these  veasels  alotii*.  If  Lbe  aneurism  spring  from  the  iranav^rae 
portion  of  the  arch,  thu  same  method  may  be  used  on  the  left  side. 
Wlien  the  aMotniiml  aorta  is  affeeted  eoni pi-ession  of  the  aorta  by 
Bkey's  tourniqnet  may  be  tried,  the  aorta  may  be  Hgated,  or  the 
Moore-Corradi  methmi  can  be  used.  The  last  prot-edure  may  be  a 
desirable  form  of  treatment-  in  any  of  these  aneurisms,  AVyeth 
reports  '  cases  of  simultaneous  ligation  of  the  carotid  and  sul>clavian 
OD  the  right  side  for  aotiie  anenrism,  showing  5  recoveries  from  the 
operatiou  vjth  evident  iniprovemeut.  In  9  cases  the  dtrotid  artery 
atoDO  was  tied,  with  7  recoveries  and  3  deaths.  All  tbe  patieuta 
were  much  improved  aod  one  of  then^  was  living  five  years  after 
the  ojieration.  For  inimmtnafe  aneurism,  12  cases  were  treated  by 
fiimultaneoiia  ligation  of  the  carotid  and  subclavian  arteries,  with 
more  or  U-ss  perfect  recovery  in  Ti  cnne^  and  death  in  T.  Jn  3  cases  the 
carotid  and  subclavian  were  tied  !it  different  times,  with  one  cure  and 
death  on  the  twenty-first  and  forty-fourth  days  respectively  in  the 
other  two  cas«i.  Fourteen  cases  of  inDominale  anenrism  were  treated 
by  ligation  of  the  carotid  alono  (the  single  distjil  o]X'nitiou'i,  vith  one 
single  oupe.  In  4  ejtsos  the  snbcliivian  alone  wits  ligated  in  its  third 
divUiou,  with  iccoverj-  frt)m  the  operation  in  evei'y  ca.se,  the  patients 
living  from  .several  months  to  two  yeai-s.  For  aneurism  involving 
Ihoih  the  iHrimiihule  artery  and  the  arch  of  the  aoria,  the  double  distill 
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operation  was  performed  in  8  caws,  with  3  deaths  and  2  recoveries, 
tlip  other  3  nut  being  materially  benefited  by  the  ojfceration.  For  the 
same  kind  tif  aiieurisiu,  in  6  c;»aes  one  of  the  cjirotids  was  tied,  M-ith 
the  result  th»t  5  of  the  patients  died  within  a  Few  days  after  the 
operation.  H  f>i  the  deaths  being  due  to  the  pressure  effects  of  the  con- 
eolidaled  aiieurisni.  Ffir  aneurism  the  tibtlominal  ituiin  has  been  tied 
12  tiin&s.  with  12  deaths ;  1  patient  lived  two  and  a  half  days,  1  ten 
days,  1  twenty-tiiue  days,  and  1  forty-eight  days.  The  one  living 
fortycight  days  died  from  hemorrhage  dtic  to  the  ligature  (silk) 
cutting  the  vessel  at  the  point  of  ligation. 

Carotuj  A%'EURism. — If  medical  ti^eatment  fail,  nse  preasiire  or 
the  ligature.  Pressure  is  oflen  painful  and  cannot  be  well  carried  out. 
When  tlH)  location  of  the  ancaristn  will  allow  it,  Huuter's  operation 
shuntd  be  performed,  using  eatgnt  or  kiingaroo  tendon  for  the  lig- 
ature. When  there  is  not  room  enough  to  apply  the  lig-alur©  on  the 
cardiae  side  of  the  tumor^  the  distal  method  (Braador  or  AVardrop) 
Bboald  be  used. 

Wyeth  reports  106  ca»eg  treated  by  ligafiuo  on  the  cardiac  side, 
with  69  recoveries;  and  7  ca;«s  treated  by  the  distal  method  of 
ligation,  with  2  deaths  from  heniorrhriKe  and  fi  improved  or  i-nred. 

Aneurism  of  the  erlmirrl  or  hUcnt'd  carotid  should  Iks  treated  if 
poyKible  by  Iiga.tion  on  the  canliac  side  of  the  vessel  involved.  Both 
carotids  should  never  be  ligatod  at  the  same  time. 

/Wiij/fr^.— Syncope,  cerebral  enilKilisni  with  aphii^ia  or  pai-alysis, 
secondary  hemorrhage,  or  BUpplarstiou  may  fallow  the  openitiou  of 
|ig»tion  of  the  carotid  artery. 

SUBfLAVlAN  AM:i'lt[sM. — Maybe  ^■ov^iiil ulionnJ,  alone  or  in  con- 
nection with  or  followed  by  Jiyni'um  or  '■niapratiiknt.  There  is  great 
diversity  of  opinion  an  to  the  beat  surgical  treatment'.  Prnwwrr  directly 
over  the  aneurism  when  it  is  email ;  mmsiigf,  prPHsvrt;  or  Ugiidun  on 
the  difitJil  or  cardiac  side  ;  rj-vimon  ami  umpiiiiUktn.  have  all  bet'U  tried. 
According  to  Wyeth  and  BurrtU,  of  £1)  Ciisea  treated  by  ligation  of 
tlic  innominate lingifi  or  with  the  cnroiitl  and  iiiicbi-nf,  25  died  from  tlie 
immedicvte  effecta  of  Iho  operation  and  4  recovered  :  15  c^am  treated 
by  ligation  of  the  iuinmiiaate  aUtw  M^ere  all  fuliil :  and  8  f^see  of 
ligation  of  the  first  portion  alone  of  the  right  nuMurUtn  were  all  fatal. 
Honcliou  reports  15  cases  of  tmumatic  aneurism  of  the  riffhl  itulu'lavian 
artery  treated  by  ligation  of  the  imnmiiiuttr,  or  of  the  Hiibrf'inini  in  oDe 
of  its  divisions,  or  by  the  old  operation  of  ligaliiig  holh  Hides  of  tbfl 
gae  and  ineision  of  the  sac,  with  4  recoveries ;  .3  of  these  being  caaw 
in  ffhii-h  the  eae  was  excised  and  the  elot«  tiirniHl  imt.  Of  17  eases  of 
traumatic  ancnrb^m  of  the/c/Zsubclaviiin  reported  by  Sonchon,  t resiled 
by  ligation  of  the  lirKl,  second,  or  third  divisions,  and  In  one  ca«o  by 
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atuput.itioii  at  the  sliaulik-i-joint  after  ligation,  there  were  15  CUrea 
an<i  only  2  d«alli».  According  to  Wyeth,  ligation  of  the  axilliiry 
ailery  alone  on  the  tejl-  side  li;is  been  done  in  3  cases,  all  fatal ;  and 
anipiitatioQ  at  the  BbonldLT-joint  5  times,  with  2  recoveries.  Of  113 
^Cflsea  of  stiMoriooxilltiti/  aneurism  tresited  by  Hga-tion  of  the  third 
vision  of  the  tiubelnvi;in  artery,  there  were  47  deaihs.  Haist«d 
cised  !i  snbcUiviu  asiUary  nueuri^m  after  ligation  of  the  first  portion 
*f  the  left  subclavian  and  the  axillary  artery,  with  excision  ot  a 
portion  of  the  clavicle.  The  patient  recovered.  Five  eases  treated 
by  dirrri-  pri-isiirr  on  the  aneurism  resulted  iu  4  recoveries  and  1 
death.  Six  cases  treated  by  manage  or  UiumUnif  resulted  in  3  recov- 
ies&nd  3  deaths.  Fuurteeu  casus  treated  by  the  Valsalva  method 
gave  7  recoveries,  5  deaths,  and  2  improved.  Twenty-two  Cases  la 
which  tiu  (ffaiment  was  used  gave  IS  deaths  and  4  em-es. 
I  AiirxAKY  AJfEURiSM  may  be  treate<l  by  digital  or  iustmnieatal 
eotuprfmvit  of  the  third  portion  of  the  siibdnviau  where  it  piiases 
ovtr  the  first  rib  ;  by  lifflUiun  of  the  third  portion  of  the  tinbclaviau  j 
the  eUisiir  hnnthigf  applied  to  the  arm  witU  pi"essure  on  the 
eardiae  side  of  the  sac  iu  addition  ;  by  Uffation  of  the  artery  on  tx)th 
aides  of  the  sac  and  e:xcisitiii ;  or  by  amputation  at  the  shoulder- 
joint. 

ANErKISStS    ttV   THE    AKTEKIEH    OP    THE    EXTIJEMITIES    may   l>e 

.ted  (1)  by  digital  or  some  other  method  of  comprvimion  on  the 
cardinc  tilde;    (2)  hy  flinwi  of  the  I  hub,   when   near  joints;  (3)  I>y 
^Mufttcr'a  method  of  ligatiou  ;  (4)  by  Ugalittn  ua  Voth  eides  with  excisiou 
the  tumor. 

Wounds  of  Blood-vessels. 

IiEMORRHA<_iE. 

Toiisd  of  a  bloml-vessiel  is  usually  followefl  by  the  escape  of 
3eniorrhage~-eith&r  externally  or  iuto  the  subctit&neons  tis- 
3C8.  Predispo-sing  causes  of  hemorrhage  are  circuuistanws  whieh 
the  normal  condition  of  the  blood  in  certain  ways,  as  cir- 
fiMds  of  the  liver,  jaundice,  poisoning  by  phosphorus;  or  vicari- 
ously when  a  normal  discharge  of  blood  is  suppressed. 

t'EASSiKiCATKix. — Aecordiiig  to  the  stmree  of  the  blood  hemor- 
rhaKft  is  divided  into /«;ir  lYiri^'fiVvf.-  (1)  ArterMlhinwrrhagr,  when  the 
blooil  comes  from  an  aitery,  a.'^.'ihowu  by  its  bright-red  color  and  by 
its  Coiiiiog  out  iu  jets  with  each  pulsation  of  the  heart ;  (2)  tf^noiu 
hrmnrrhfifjr,  charneterized  by  a  steady  How  of  dark-colored  blood ;  (3) 
ciipiUtirti  htmorrhuije ,  indicated  by  a  Bte^idy  oozrnf;  from  many  points, 
witln>nt  the  jete  seen  in  arterial  hemorrhage  or  the  steady  flow  from 
ft  single  vessel  which  occurs  in  veaona  hemorrhage ;  {i)  p«re»<'k\ftiui. 
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tenia  hf^noiThngc,  which  resembles  csipillaryliemorrhage,  but  is  usually 
more  copious  and  ot-fiirs  in  tLi>se  tissues  in  which  iLe  :irt«ries  com- 
municate din'ctly  with  the  veina  without  the  medium  of  caiiillaries, 
as  in  tlie  brain,  the  spleen,  iiud  the  erectile  tissues. 

According  to  tlie  ihiie  of  occurrence  aftei*  the  Teeeptlon  of  an 
injurj'-  hemorrhage  is  divided  into  jirhitarf/,  hileniiedivfe,  aud  sii'onii- 
ury.  Priiitiny  hcniorrhi^e  occurs  immediately  after  the  receipt  of 
a  wound.  lulfnnediaie  hemorrhage  occurs  a  short  tini«  after  tlie 
receipt  of  an  injury  aod  within  the  first  twcnty-foor  hours;  it  ia 
Rometiuies  called  rcactionanj  or  rr^orent  hemorrhage,  because  it  mny 
occtil"  from  displacement  of  a  ligature  or  clot  owing  to  iucrca.sed 
force  of  the  lieart  dtlJ-ing  reaction.  Secvndarj/  hemorrhage  occurs  at 
any  time  after  the  first  twenty-four  hours.  It  ia  most  frequent  about 
the  seventh  to  the  tenth  day,  and  may  he  caused  by  the  separation  of 
a  ligiiture,  by  the  establishment  of  collateral  circulation  when  only 
one  end  of  au  artery  has  been  tied,  by  Suppuration,  or  by  Bloughing 
of  the  wall  of  an  iirtery  or  veiu  from  the  effects  of  the  original  injury. 

SvMiTows  oi'-  IIkmorkhage. — In  open  wounds  the  symptoms 
are  evident  iii  the  Yiaible  escape  of  blood.  Subcutaneous  hemor- 
rhage may  he  indicated  by  discoloration  of  the  Bkin  or  the  presence 
of  a  tuniop  iu  the  subcntaneon-s  tiissue.  The  coiudiiuthmal  symptoms 
depend  on  the  amount  of  bluml  lost.  Stroug  adults  iu  health  and 
women  during  the  puerperal  state  bear  the  loss  of  blood  vftry  well ; 
very  young  or  Very  old  ppraous  bear  it  poorly.  The  Jiulse  is  Weak 
and  rapid;  the  respirations  frequentaud  irregular^  and  there  maybe 
gresit  dyKpntJca ;  the  temperature  is  Bubuormal ;  the  face  pale^  the 
lips  and  finger-nails  blue  ;  there  nrcdilatation  of  the  pnpila,  profuse 
perepiratiiju,  coldnes.s  of  flie  extremities,  disturbance  of  eight  aud 
hearing,  frequent  attacks  of  syncope,  great  thirst,  and  restlessness; 
sometimes  delirium  ecunes  on  and  a  seuiieonscnous  or  uuooiiscious 
condition  with  collapse,  aud  deatli  may  occur  in  this  condition. 

Treatmi^nt. — In  many  cases  the  unaided  efforts  of  nature  are 
BufBcieiit  to  aiTCst  beinorrlmge.  Coagulation  is  aided  by  exposure  to 
the  air  and  by  the  retractioa  of  the  cut  cuds  of  the  blood- ressels. 
When  an  artery  or  vein  is  divided  flie  vessel  relnuts  within  its 
sheath,  while  the  middle  and  internal  coats  also  retract,  thus  form- 
ing an  obstruction  to  the  escai>e  of  blood  and  favoring  the  lendenoy 
to  the  formation  of  a  elot.  This  process  may  be  materially  aided  by 
the  reduced  I'lirce  of  the  heart's  action  as  a  ivsult  of  syncope.  The 
nature  of  the  injury  ia  also  important,  as  Vessels  sevefed  by  a  crush- 
ing or  twisting  force  are  k-iw  ajit  lo  bleed  than  when  cleanly  divided 
by  a  sharji  eilge.  The  treatment  may  bo  divided  into  lucal  and 
covxtiiutionat. 


-.firWIKDft  OF  BLOOD-VESSELS.  Wi 

Jjoeai  Trealmfnt. — Hfemoataais  is  indncecl  by:  (a)  Some  method 
'of  compression.     (6)  The  application  of  beat  or  cold,     {c)  Ligation 
of  the  bIe«Mliiig  vessel,     (d)  Torsion,     (e)  Use  of  the  actual  cautery. 

")  Acupressure,     (j)  The  application   of  Styptics.     (A)    To-sition, 

lUie  elevatiou  of  the  part.  CoTitprc^oit  is  used  vbeu  the  bleeding 
lldlglit  or  of  the  eapilliiry  or  parenchymatous  variety,  and  may  bfi 
digital  or  applied  by  meaus  of  a  compress  of  gauze  held  in  place  by 
a  moderately  tight  bandage.  Ligation  is  tlie  method  to  bt-  us*?d  when 
the  blood  comes  from  an  artery  or  a  large  vein.  Both  ends  of  the 
artery  should  Ire  tied,  and  if  the  division  of  the  v«4se!  is  not  complete 
it  should  be  made  so,  Wonmis  iu  large  veins  nuiy  be  closed  hy 
BQtnre  or  lateral  ligature,  Toraion  is  a  good  method  for  small  and 
medinm-sized  arteries.  Thi>  vessel  ia  seized  transversely  with  one  pair 
of  forceps  and  held  steady,  while  with  the  second  pair  the  end  of  the 
vessel  is  grasped  and  twisted,  muking  two  or  three  complete  turnson 
the  asia  of  the  vessel.  Arteries  as  large  as  the  femoral  have  been 
secured  in  thiaway  aft«r  anjpntation,  bat  it  is  not  so  safe  a  method  as 
ligation.  Acnpriissure  is  geldom  used.  It  may  be  preferred  when  it 
is  desirable  to  cut  off  the  blood  supply  from  a  part  ■without  cutting 
lowD  on  the  artery  and  seeuritig  it  iu  other  ways.  A  needle  or  hare- 
lip pin  is  introduced  through  the  skin  beneath  the  hlood-vessel  and 
made  to  project  through  the  skin  on  the  other  side.  A  loop  of  thread 
then  thrown  over  the  two  ends  of  the  pin  so  as  to  compress  the 
blood-vessel  betwtien  the  thread  and  the  pin.  The  actual  cauteiy 
^may  be  used  In  cases  where  ligation  or  compreBsion  is  difficult  op 

Dipofisible,  as  in  oi>ervitiotis  on  the  liver.     Hot  water  is  excellent  to 

rrest  oozing  from  stumps. 

CoaMUationnl  Trealnirnt. — If  there  are  symptoms  of  depression  or 
ColliipBe,  adminiater  stimulants,  pnt  the  patient  iti  the  recumbent 
posture  with  the  bead  low  to  prevent  («rcbral  aniemia,  protect  the 
body  and  liml)s  with  warm  blankets,  apply  hot-water  bottles,  and 
give  cardiac  eitimulants,  as  aromatic  spirit  of  ammonia,  strychnine, 
digitalis,  nitroglycerin,  whiskey,  brtiudy,  ether,  by  the  mouth  or  hy- 
podermatically.  enemata  of  hot  water,  hot  salt  solution,  turpentine, 
or  brandy.  When  much  MoikI  has  l>oen  lost  and  life  ia  threatened. 
inject  salt  aolution  into  the  veins.  The  use  of  Esmarch'a  bandage.-*  to 
tha  extremities  Is  recomim'uded  in  some  cases,  in  order  to  force  the 
blood  into  the  htniy  and  brain.  When  reaelion  takes  place,  there 
luay  l)e  a  slight  febrile  disturbancer  probably  due  lo  the  absorption 

' _fibriH  ft-nnttit.  or  a  condition  of  anreaiia  may  be  <%tahlished.     The 
^Bfu-r-trenlmriit  eonsisis  in  keeping  the  patient  <|uiet  aud  free  from 
dislurhaiice,  the  iudic-ioiis  u»e  of  food,  and  iron  for  anieuiia. 

}{f»r<iitm  of  Blood- ermtU. — Slurphy  recommends  in  suitable  cases 
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I'raeetion  and  entlto-end  anastomosis  of  hirgp  arteries  and  Teinst. 
Tlie  technique  of  tbe  operation  is  as  fnllowa  t  TUe  c-irculation  iu  the 
vessel  is  controlled  by  ntciuiij  of  forfeifs  w  ilh  blade.i  protected,  by 
niliber.  The  injured  portion  uf  tlie  vessel  is  resect*^!,  tlie  distal 
portion  is  split  for  a  short  distanve  in  order  to  |>erniit  invagination 
of  the  proximal  pari,  three  flne  silk  sutures,  eacli  end  of  wliirlt  is 
armed  witli  a  cambric  needle,  are  inlrodnccd  at  equidiaUknt  poinis 
tlirough  the  middle  and  external  coats  of  the  proximal  portion  of  the 
vessel.  The  needles  are  passed  into  the  distal  portion  to  a  point 
aboat  a  third  of  aci  inch  above  tho  end.  where  they  are  made  to 
penetrate  the  walla  of  th«  vessel  and  emerge  externally.  By  traction 
on  the  ends  of  the  sutures  the  proximal  is  drawn  into  the  distal 
portion  of  the  vessel  and  the  ends  of  the  sutures  arc  tied.  An  addi- 
tional row  of  autiires  oue-aixteentli  of  an  ijich  apart  should  l»e  intro- 
duced, nnitiug  the  end  of  the  distal  portion  to  the  external  cintt  middle 
eoats  of  the  proximal  portion  all  around.  Care  should  ]v>  t«ken  that 
the  union  is  close  enoui;h  to  prevent  hemorrhage.  Murphy  has  per- 
formed this  operation  suceessfully  on  many  dogs  and  other  auimals 
and  once  successfully  on  a  man,  resecting  half  an  iaeJi  of  the  femoral 
arterj'  for  gunshot  wound  of  that  vessel. 


UMMOPIIILIA. 

StBmopkSiat  or  the  hemnrrhfffic  diath^is,  is  the  name  given  to  a 
tendency  to  excessive  hemorrhage,  occurring  spontane4)ualy  or  as  the 
result  of  trau matisni.  It  occurs,  as  a  rale,  in  early  life,  tteforo  the 
second  year,  more  frequently  in  males,  and  is  said  to  tie  inherited, 
usually  through  the  lucither.  The  hemorrhage  eomes  from  the 
capillaries  and  may  be  subeut^Lneous,  forming  large  hii'niab<»mata,  or 
purpuric  spots  under  th?  skin  or  mucous  membrane,  often  accom- 
panied with  a  form  of  arthritis.  It  may  result  from  slight  injuries, 
as  a  scratch  of  the  skin,  a  bite  of  tlie  tongae,  the  extractiou  of  a 
tooth,  or  follow  the  application  of  leeches  or  blisters;  or  it  may 
occur  spontiinconsly  as  epitrtaxis.  No  satisfactory  explanation  ha» 
been  given  of  the  cause  of  the  condition.  Some  think  it  due  to  a 
deficiency  of  chloride  of  calcium  in  the  blood,  resnlting  iu  a  dimin- 
ialied  tendency  to  coagulation,  hut  examinations  have  failed  to  show 
guy  important  abnormality  either  in  the  bl<K>d  or  the  blood-vessela. 

Treatment. — No  operation  should  t»e  done  on  a  "bleeder"  nnless 
abso]ut«ly  ueceBsary.  Elevate  the  piu-t  and  apply  hot  compresses, 
solution  of  gelatin,  blood  from  a  healthy  person,  aotipyrin,  alum, 
gallic  or  tannic  aoid.  acetate  of  Iea<l.  the  actual  eantery,  or  eyfraet 
of  SQprurenal  capsule.  As  congtituiioiiai  treatment  chloride  of  calcium 
IB  recommended  for  its  specific  efT^-cls. 


THE  LYMPHATICS. 


The  thoracic 


'\\ 


The  LymphatiCB. 

WoinffDa  of  the  lympliatk'jrt  wocasiori  little  or  do  trouble,  unless 
followed  by  itifectioo  or  the  thoracic  duct  be  invulved. 
Jud  may  be  wouuded  in  eur^icjil  operatiooa 
iiboLit  the  iieelc,  or  may  be  ruptured  as  ii 
result  of  traumutiBiD. 

.SyiH/rfoww." The  sj-mptojns,  if  occorriiig 
Ouring  the  courec  of  a  surgical  opertition, 
wonUl  be  the  appeariince  of  a  milky  fluid- 
Whi'Ti  rupture  occurs  iuternallythe  symp- 
toms are  caused  by  the  accumulatiou  of 
chyle  in  the  pleura,  nledia^tiIlH™,  or  ab- 
domiufil  cavity.  The  di'tffumii  can  be  m-Ai\f 
by  aspiration  and  observing  the  character 
of  the  fluid.  Rapid  cina<^'.iatiou  from  inatii- 
tiou  is  ail  iiuporlaut  sympt-imi. 

r»v«Jm(^f,— For  wounds  of  the  duct  ill  the 
neek  use  packing,  suture,  or  forecips.  Kine 
CKBM  thus  treated  resulted  in  eight  recov- 
eries (Keen).  "UTiea  chyM/ionts  or  ckyUtti^ 
atcites  follows  rupture  of  the  duct,  little 
can  be  done  except  to  withdraw  the  liuid 
as  soon  as  it  ocaisions  serious  symptoms. 
It  has  beeu  suggested  by  Agiiew  that  iu 
WDTiiidfi  of  th«  thoracic  duct  no  food  should 
be  given  for  se%'ernl  days,  in  order  to  avoid 
disttfution  of  the  duct^  which  might  inter- 
fere with  the  healing  process. 

LVMPIIAN«F,!TW.  UR  AyOIOLEUOITIS,  IS 
inllammation  of  the  lymphatic  vtssels.  The 
varieties  are  rdinilur  and  intniiur,  the  former 
indicating  intianimatiou  lituited  t^i  the  fine 
network  of  lymphatic  vessels  rather  than 
the  principal  vessels;  the  latter  intlaiuTDa- 
tion  of  the  principal  trunks. 

Oauae*- — The  most  fre<iucnt  cause  is  mi- 
erobic  infection,  which  enters  through  a 
wound  or  through  the  unbroken  skin  or 
mucous  lueuibraiie.  Other  cnnse.s  are  the 
eiTe<i8  of  chemicals,  burns,  and  the  use  of 
the  I^>c)ltgcn  ia,\. 

Sjpnploma. — liriieuUtr  lymphangeitis  appears  in  the  form  of  oir- 
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cum&cri]je<i,  rwJ,  (wiematonR  pat'Cbes,  wliidi  may  be  tender  to  pn-flB- 
nm,  irilli  a  temleiipy  to  .spreiiil,  EryHipffrnd  niitl  piyiiipi'lM  nro  uxain- 
plfs.  Tvhuliir  hjmphnttfftit is  \^\^\n>i  sissiich  oi- results  from  Itie  extension 
of  reticuliir  lymphangeitis  into  the  main  truTiks.  II  denotes  :i  grealer 
degree  of  vinilenc*,  aod  is  indiwited  by  faiut  I'fd  lines,  sonietitiiea 
poixls  pereeptible  to  the  toiieli,  rniitiing  up  thi;  limb  in  the  dirpctictn 
of  tLe  lymphatic  glands.  Tlirombosls  iu  the  %'eftsel.s  iniiy  Uike  pliu-e, 
with  (edema,  infectiou  of  the  ghinds,  metafitatiu  aliscesses,  and  the 
tisaal  symptouis  of  eeplicatmia.  In  mild  cases  there  is  little  fever, 
and  the  gliindii  are  not  perceptibly  involv'e<l. 

Tlie  treatment  is  prophylaetlc  and  curative,  l*rophylnctic  treat' 
ment  consists  in  efficient  antiseptic  treatment  of  all  woundti,  however 
smalt.  After  the  diseasMj  appears,  if  a  wound  be  present  it  should  be 
lhori)Ughly  cleansed  and  ilisiiifect^Hl  and  gaiixe  wet  with  hot  aiitiwp- 
tie  solutions,  such  as  bichloride  1  to  2(H)0,  or  boracioacid  (saturated 
Bolntion).  should  be  applied  to  the  uffect^l  area.  If  suppuration 
threaten  or  occur,  early  and  free  iiiciisionft  muyt  be  made.  (E<)eiua 
reinaiuiiig  after  subsidence  of  the  inflammation  may  require  treat- 
ment by  massage  and  bandaging.  Constitutional  remedies  are  im- 
portaut,  as  the  diseu^^e  is.  more  apt  to  occur  in  those  who  are  physi- 
cally debilitat^l. 

CoStUTIONH    PUE    T<J    OBBTKlltTION    OP     THE    LYMPHATIC    VHS- 

BEL8. — The  lymphatic  vessels  may  be  obstructed  by  various  morbid 
proceaswt,  as  inflammation,  the  presence  of  morbid  growths  or  pam- 
sites,  which  interfere  with  the  lymph  current  and  produce  rupture  of 
the  vessels,  varicosities,  or  an  abnormal  growth  of  connective  tissue 
in  the  part  affected. 

A  frei^ueEit  cauiie  of  lymphatic  obstruction  in  tropical  and  semi- 
tropical  countries  is  the  nemat^id  worm  called  JUaria  luiniruinkt  httmi- 
ttiti.  Aeconliiig  to  Maiison,  the  adult  female  worm  is  a  long,  slender, 
bair-like  animal,  three  inches  in  lengtli  but  only  one- huiidre«]th  of 
an  inch  iu  breadth.  The  male  is  much  smaller.  The  ailult  worm 
lives  in  the  lymphatics,  where  ahe  produces  innumerable  embr>-os, 
which  ent^r  the  blood  current.  The  embryos  are  about  one-ninetieth 
of  an  incli  in  length  and  of  the  diameter  of  a  red  blood -corpuscle,  nndi 
ai-e  conlaiuiil  witliiii  a  sheath,  which,  however,  does  not  luterfere 
with  their  wri;^gling  movementt>.  A  remarkable  thiug  ift  the  fact 
that  the  embryos  are  only  fonnil  in  the  ltlo'>d  while  the  host  is  at  rest, 
— that  is,  during  the  night.  But  if  the  habitH  are  reversed  and  the 
host  sleeps  during  the  day  instead  of  iiight<,  the  parasites  are  tbea 
found  during  the  day.  The  olwtnu-tiou  in  the  lymphatic  vessels  is 
8Uppo»e<l  Xo  be  caused  by  the  adult  worms  or  the  ova.  The  life  his- 
tory of  the  piinifiite  is  not  thoroughly  understood,  but  it  is  supposed 
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at  the  embryo  is  takm  into  the  body  of  the  mosqait-o  in  the  blood 

cfed  from  one  havint;  Use  pai-asU*.    Tlie  iii4s<|iiito  in  a  short 

dies  imd  fulls  into  the  water,  in  which  the  embrjos  are  releastxl 

may  be  laVeii  into  the  system  of  any  one  drinkintr  the  water. 

Here  they  probiihly  i>enetmt*i  the  tiasnes  and  eiit«T  the  lymphatic 

vessels,  where  they  bK-^mie  fnlJy  d(*velo[fe<l. 

LytnplHSfirmit  is  a  liard.  (edeutntous  condition  of  the  skin  and  sub- 
taneous  ti^nd  ciiused  by  obstruct  iuu  lo  the  lymph  current,  and  is 
often  the  beginning  oT  I'lephant int^is. 

Et.KPHAXTIAWlt*, — Elephiinli'isis  Ai''it>rli>i,    Bni'hiuiifg  F'';/,  is  hypet- 
opby  of  Ihe  skin   and  siilwiituueoiis  tissue,  usually  affecting  the 
wer  extremities,  scrotum,  penis,  or  labia,  and  caused  by  obstrac- 
tinn   in  the  lymphatic  vestieK  often   by  the  presence  of  the  filaria 
sanguinis  hominis.     It  is  found  most  freimenlly  in  tropical  coDUtries, 
as  Indiik  and  Itarbtutoes,  but  may  occur  in  other 
connlries  and  is  8ometinie«i  seen  in  the  United 
States.      The    blood-vessels  are    increased    in 
Qt&ber  and  site,  bot  tlie  luo&cleit  wa^te  away. 
The  iiitertftices  are  hlle<l  with  an  ulbnmiaoid 
suhHtaiice,  the  papillte  of  theskiu  are  eulai-ged. 

Eld  tlie  j)erif»8teum  and  l«>ne  sometimes  tnke 
irt  in  Ihe  abnormal  growth. 
8yntptwHJi. — Elephantiasis  may  begin  after 
vernl  attacks  of  eiysipelas  nr  lymphcedenia, 
ch  attack  leaving  the  connective  tissue 
thicker  and  taoi-e  indurate^l.  Tbe  skin  be- 
comes hard  and  coarse,  ulcers  form,  there  are 
repeate<l  atliick.4  of  lymphangeiti^  R)  Mint  the 
ski))i  and  subculiineous  tissues  sometimes  attain 
a  thickjiess  of  seveml  inches,  and  with  the 
hard,  i>»nghened  appearance  have  a  Rtrong  re- 
FKmhUince  to  the  leg  of  an  elepliant, — henee  the 
name.  The  disease  iisnally  begins  below  the 
knee,  but  may  extend  to  the  tbigh.  When  tin- 
serotnu?  is  aOeelcd  au  enormous  tumor,  reach- 
ing ImIow  the  knees,  may  be  formed.     One  or 

both  legH  may  be  involved,  and  sometimes  olber  parts  of  the  body, 
MS  the  neck  or  upifcr  extremtticH.  The  course  of  the  disease  is  slow, 
extending  over  a  period  of  many  years,  with  no  tendency  to  spon- 
taueoiiB  recovery.  A  form  of  ct:>ngeuital  elephantiasis  is  sidd  to  be 
pnidui-4-il  by  tlie  eoustrietion  of  amniotic  bands  or  a  niisplaced  cnnJ, 
VituHiiig  lyniplmtir  <ihslniftion  with  connective-tissne  liyperphisin  and 
the  usual  api>ear;iiice  of  clephantiagis  in  the  extremity  or  part  uflect*<J. 


I 


L 


230 


BITRGERT  OF  SYSTEMS   AND  REGIONS. 


Ti-i'ntmf^it.  — Rest  aud  elevation  of  the  part  :Lnd  the  use  of  a  rubber 
bandage  are  sometimes  followed  by  improvements  Ligation  of  tbe 
main  artery  of  thci  liuib  lia.t  Iit-en  practised  at  tlmea  with  benefit ;  at 
other  times  it  has  been  a  failure.  As  a  last  resort  ainpntatiou  may 
be  done.  When  tbe  bypertrophied  tissues  form  lobulated  masses 
they  may  be  eicised.  The  groat  danger  of  the  operation  is  liemor- 
rh^e,  which  may  t«  a  great  extent  hv  jirevented  by  the  use  of  the 
elastic  bandage  and  by  the  ligution  vi  all  Teaii>els  aa  s4)on  as  cut. 

Lymphangieotasib  is  a  dilated,  knotty,  varicose  condition  of  the 
lymphatic  vessels  correspondiiig  to  varix  of  the  veins.  The  condition 
is  seen  most  frequently  ou  the  ^nittils  or  inner  aide  of  (he  thigh  or 
anterior  wall  of  the  ab^lomen.  The  varicose  lyraphatica  occur  as 
Boft,  elongated  swellings  in  the  skin,  and  may  rupture,  forming  a 
lymph  fistula,  with  a  flow  of  lymph, — /ymphorr/iuifia,  or  Jifm-phorrha^t. 

CiiYi,CK'Ei.B  is  an  accumulation  of  a  milky  fluid  in  the  tunica 
vaginalis  testis,  corresponding  to  hydi-occle.  It  is  caused  by  rupture 
of  one  or  mortt  lymphatic  vetisels.  The  diagnosis  can  only  be  made 
by  withdrawing  Home  of  the  fluid  for  esamination. 

The  Iffaliiu/nt  is  tlie  same  as  that  for  hydrocele. 

OaYLUKiA  is  the  presence  of  a  luilky  fluid,  or  chyle,  lu  lh«  uriac. 
It  may  be  iiiternitttent,  and  is  scimetiines  ult<-'nded  wilh  symptoms  of 
discomfort  or  general  debility.  The  urim?  readily  coagulates,  bnlsoou 
decompusea.  The  cause  is  probiibly  the  fllaria  producing  obstruction 
and  the  rupture  of  lymphatic  vessels  into  some  part  of  the  urinary 
apparatus. 

Tri'almt'iit. — ^Bnt  little  ean  be  done  in  tbe  way  of  treatment  exoejit 
to  support  the  streuglh  of  the  patient  by  means  of  tonics  and  proper 
food.  Should  tbe  lympli  coagulate  in  the  bladder  and  cause  ob- 
struction, it  may  be  reraoveil  by  the  injection  of  a  warm  solutioD  of 
bicarbonate  of  sodium,  as  rccommeuded  by  Hamilton. 

Mackomelia. — According  to  Gen-is,b,  the  condition  of  monstrous 
growth  of  one  Or  more  mCmlKjrs,  aS  the  fingers,  toes,  foot,  touguc,  aud 
lips,  without  other  special  symptoms  of  lyrapbutie  disease,  is  due  to 
excessive  nntritiou  caused  by  obstnietioD  to  tbe  lymph  current. 
The  caiLse  of  the  disease  is  not  known  and  the  treatment  is  excision 
Or  amputation, 

LvMPnADENiTiSi. — Diliammatiou  of  the  lymphatic  gUmils  is  caused 
by  the  putrance  of  a  mii:robic  or  other  irrilaiit  by  way  of  the  lym- 
phatic vessels.  The  irritaut  provokes  an  accumulation  of  leucocytes 
and  proliferation  of  cells  with  rffitulting  etilargeiuent  of  the  gland. 
The  inflaniniatioii  may  be  mild  or  severe,  depending  ou  tbe  nature 
and  the  quantity  of  tbe  infectious  agent  and  the  ability  of  the  tissues 
to  make  resistanct^.     The  glands  may  be  involved  by  the  extensioti 
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if  a  lympLauKeitis,  tmt  often  iufecliou  is  trariBinitleil  throofjh  the 
ruipb-vec«jf?l»  Iti   the  gluuds^    prodncing  a  lyiu))baHleuiti3  wiliiout 
lymphaitgcitis. 

I"(irtV/i>». — The  varieties  of  li/uijthwlniifijt  are  fictile  ami  fhronh. 
The  acute  /onii  is  often  SL-eii  as  a  lesiilti  of  iiilucted  wounds  of  the  ex- 
emitiets  or  uf  cbancroid,  gouorrbceo,  or  babouic  plague. 
J^wip^ow*.  —  The  glands  affected  — for  example,  the.  axillair  — 
ime  ■eiihu-ged,  paliifiil,  auil  tender.  Should  suppuration  take 
place,  it  is  indicated  by  a  chill  or  chilly  sensntioii.  witb  increased 
pain,  flwelliugr  and  t^iideniess,  and  (he  skin  ovi^r  the  Affected  glands 
becomes  red  and  cpdemntt)iis^  provided  the  glands  are  not  ttio  deep. 
At  a  later  stage,  if  permitted  to  go  without  operation,  fluctnatioD 

I  may  be  detected. 
CuRoxic  LVMPHADE:?fiTrs  IS  Occasionally  a  sequel  of  the  acute 
form,  Imt  it  ia  usually  fau.ipd  by  tho  activo  agt-nt  of  tuberculosis  or 
Bypbilis.  The  glands  most  frequently  afifeeled  are  those  of  the  neck, 
tie  axilla,  the  gioiti,  the  mesenterj'.  and  the  niediastiniim.  in  ail  cases 
being  those  gliiiiils  wliicb  receive  the  lynipb-vcsaels  wbieb  drain  the 

» infected  area,  The  inllamuiatiou  ia  oAeu  chronic  fi'om  the  begiuuing, 
and  is  characterized  by  the  proliferatioii  of  numerous  round  cells 
witli  the  formation  of  eml)ryouic  tissue,  then  a  iow  (trade  of  connec- 
tive tissue,  wliicb  destroys  the  normal  Htrnctare  of  the  gland,  rtault- 
ing  in  a  fibrous,  fotty,  cheesy,  or  calcareous  degeneration  and  &e- 
qut.'iit1y  the  formation  of  puB. 

ft'ywjrfwiijt- — The  dise^ise  is  setm  most  frequently  in  those  soffering 

^■from  poor  heiilth  from  any  cause,  as  exposure,  lack  of  good  hygieuto 

^Conditions,  antl  tulierciilous  di.iHie,sis.     The  onset  is  slow,  t)egiiining 

with  a  pr(^resKive  fn]tu-ffemf>il  of  one  or  more  of  the  glands  in  the 

leek, — the  part  niiwt  fniijin-ntly  affected,  probably  because  of  the 

fcreiiues  of  eutraucc  affordeil  by  tlie  mouth,  nose,  and  ear  to  patho- 

2nio  organisms.     There  is  tisually  no  pain,  and  for  ficveral  months 

>r  even  ycjirs  there  may  be  lillle  «haiige  in  the  affeeled  glands. 

oont'r  or  latei^  however,  other  glands  become  involved,  and  a  chain 

,ay  be  formed  extending  from  the  ear  or  angle  of  the  jaw  to  the 

laviple  ill  front  or  beltiiid  the  ^ternocK^idomust'iiiid  iitu-scle.     fiup- 

wralion  may  result  from  the  action  of  Ibe  tubercle  Ijacillus  alone 

>r  from  one  of  the  obligate  pyogenic  organisms.     Suppuration  may 

limitcil  to  a  single  gland;    more   frequently  it  extends  to  those 

gaining  and  foruiK  u  Uihiilated   maN»,  or   it  Riay  extend   outside 

>f  the  gland  tiiiguc.   forming  i\  |i«riail«nitis.     If  left  alone  the  ab- 

gradually  appro:iclies  the  siirfaco,  there  is  fluctuatiou,  the  skin 

lecromcs  red  and  finally  sloughs,  and  the  discharge  of  pna  follows. 

flie  discharge  keeps  Up  for  a  long  tiiue,  and  finally  heals  with  veil- 
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CHAPTER  II. 


SURGEKY  OF  THE  OSSEOUS  SYSTEM. 


Difieases  of  Bone. 

Sfhoery  of  the  osrttoua  wvateji  iuclude^  diseases  and  injuriies 
ot  the  boues.  Bones,  like  soft  tissues,  are  liable  to  voanda,  inHniU' 
matioD.  inferlion,  tumors,  ami  specific  diseases. 

I>FLAMMATiON  OF  Bi'NE  is  quite  commoii  and  maybe  acute  or 
chronic  ;  and  may  ead  in  rosolutioti  or  in  destruction,  with  or  without 
snppnration.  Suppuration  luuy  be  eiiused  by  any  of  llie  pyogenic  or- 
ganisms, obliinile  or  fafultative.  The  obligate  organisms  pi'oduce  the 
highest  grade  of  iiitlani  mat  ion.  the  infection  of  syphilis  the  lowest,  in- 
flatnmatiou  cau^^d  by  the  tubercle  bacillus  being  i ii termed iiit«.  The 
last  two  are  usoidly  chronic  in  eharaeter.  The  iiifliLiuuiatory  process 
always  originates  in  tlie  vascular  structure  of  the  bone. — the  perios- 
teum or  medulla — usually  the  latter, — -and  as  a  rule  all  parts  of  the 
bone  are  involved  to  a  greater  or  less  degree,  so  that  it  is  proper  lo 
use  the  term  OBteomyelitis  in  euunection  with  intiamiuntion  of  bonea. 

OSTEOMYELITIS. 

ETlf»r.<XlT. — The  eaiise.snf  ffSteomyelitLs  may  be  divided  iatapretlig- 
poning  ;iu(l  tjcUiinj.  Prediupmin//  causes  are  eoUl  nr  heal  in  excess,  as 
getting  chilled  after  being  overheated  from  exercise  ;  certain  diseases, 
as  typhoid  fever,  eniallpox.  malarial  fever,  piteumonia,  syphilis^  and 
tul)ercn1oiHiH ;  injuries,  slight  or  severe,  as  contusions,  fractures,  dis- 
locatious.  aiui  amputations;  auppui-ating  foci  in  other  parts  of  the 
tKjdy.  Exvilhiij  nPMJwaare  infection  with  pyogenic  organisms,  usually 
the  stapliylococciis.  streptococcus,  tubercle  bacillus,  or  syphilitic  ma- 
terial. The  fnmes  of  phosphorus  produce  in  those  who  work  with  it  a 
form  of  osteomyelitis  of  the  jaw-bones  with  necrosis. 

Pathology. — In  the  »imple,  mild  form,  the  periosteum  is  thick- 
ened and  reddened  by  the  proliferation  of  its  cells  mid  the  dilatation 
uf  tbe  blwrtl  vessels :  the  lining  mciubraiicof  theniedulUry  atvityand 
the  contiguous  bone  are  alai  more  or  legs  aife<'ted.  and  caries  of  the 

I  tatter  may  be  caused  by  interference  with  the  circulation  in  the  peri- 
OHteum.  In  the  itftrtf  forius  of  inflamnialion,  embryonic  lls.sne  is 
ibnncd  in  the  medullary  and  Maversiiin  cauids,  iind  by  ilt>  pressure, 
or  erosion,  causes  absorption  of  the  bone-substaiicc  with  ealargement 
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TYeaimttU. — Rest  and  elevation  of  the  part  and  the  use  of  a  rubber 
bandage  are  sometimes  followed  I>j  improvemeiit  Ligation  of  the 
main  urtery  of  tht-  limb  Lias  been  practised  at  times  willi  benefit ;  at 
other  tiiDGJi  it  liiiA  bt^ti  a  failure.  As  a  last  resort  ampiitation  may 
be  dniie.  When  the  Lyjxeiirophied  tissuen.  form  lobnlati-d  masses 
they  may  lie  eicised.  The  great  danger  of  the  opcratiua  is  hemor- 
rhage, which  may  to  a  great  estent  lif>  ffreveiited  by  the  use  of  the 
elastic  bandage  and  by  the  ligation  of  all  rcsBels  as  st>on  as  eut, 

LYMPai.N(:iKcrri.»i8  is  a  dilated,  kootty,  varieoee  eonditiou  nfthe 
lymphatic  vesseb  corresponding  to  variT  of  the  veins.  The  coiiditiou 
isaeen  most  freqaejiMy  on  the  jjenitrtlsor  inner  eide  of  the  thigh  or 
auterior  wall  of  the  ab<iomen.  The  rari«)se  lyini»batic8  &ccar  as 
soft,  elongate*]  swellingB  in  the  skin,  and  may  rupture,  forming  a 
lymiih  fistalit^  with  it  flow  of  lymph. — lifinphitrrhutjia^  or  hfinphonhati. 

CiiVLi:K't:i.K  is  an  accuoiulatton  of  a  milky  fluid  in  the  tunira 
vaginalis  t^tis,  corresponding  to  hydrocele.  It  is  cuused  by  niptnre 
of  one  or  more  lymphatic  vessels.  The  diagnosis  ean  only  be  made 
by  wilhdrawiug  some  of  the  fluid  for  examinatioD. 

The  tieiUnu-Ht  is  the  same  aa  that  for  hydrocele. 

CnYlfURiA  is  the  presence  of  a  milky  fluid,  or  chyle,  in  the  tirioe. 
ft  miiy  be  intermittent,  and  is  sonietinies  attended  wilh  symptouii*  of 
discomfort  or  genenil  d^-bility.  The  urine  readily  eoagulateA,  but  soon 
decomiMJses.  The  niu^  is  probably  the  QIaria  pi^oducing  obstructiou 
and  the  riiptnre  of  lympbatk  vetieels  into  some  part  of  the  arinary 
apjiaratiis. 

TrriilmeiU. — But  little  eaji  bo  done  in  tJie  way  of  treatment  except 
to  UHpiHirt  the  strength  of  the  patient  by  means  of  tonje-s  and  proper 
food.  Should  the  lymph  coagulate  in  the  bladder  and  cuuse  ob- 
struetion,  it  may  1»  removed  by  the  injection  of  a  n'arm  solution  of 
bicarbonate  of  sodium,  as  recommended  by  Hamilton. 

Maoromeija- — AcctM-ding  tu  Gerrish.  the  eondition  of  monstroua 
growth  of  ODe  or  more  meuil»ers,  as  the  fingers.  to*?3,  foot,  tongue,  and 
lipB,  withoat  other  s{>ecial  symptoms  of  lymphatic  dLsease.  is  due  to 
excessive  nutrition  caused  by  ohstniction  to  the  lymph  enrrenl. 
Tb«  cause  of  the  diseaee  is  not  known  and  the  trcatmeiit  is  excision 
oratnputation. 

LvHrHADEKiTis. — Inflammation  of  the  lyiiipliatic  glands  is  eaused 
by  the  entrance  of  a  mierobie  or  other  irrilaiit  by  way  of  the  lym- 
phatic viissels.  Thi>  irritant  provokes  an  accumulation  of  leueocjtce 
and  iirolifenition  of  e<^lU  with  resulting  enlargement  of  the  gland. 
The  inlliiinintttioii  may  Iw  mild  or  severe,  di'p(?nding  an  the  nature 
and  the  quantity  of  Ihe  iul'i-clious  agent  and  the  ability  of  the  lis-tues 
to  make  rcsistiince.     The  glands  may  be  involved  by  the  extension 
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of  a  lymphiiiigeitis,  hut  often  infection  is  tratiBmitletl  through  t-he 
Ijmpb- vessels  to  tlie  j^liinds,  producing  a  lYiuphiuleQiti»  without 
lyaiphnii^'itis. 

I'i'i/'iV/it'ji,  —  Tlie  varieties  of  fi/mplirtrl^iiitijt  are  nculf  and  fhriyaie. 
The  acute  fonn  is  often  seen  as  a  result  of  itifi-cted  wounds  of  the  ex- 
tremities, or  of  chaiicniid,  goiinrriK&i,  or  btibotiic  plague, 

tJt/iiiptama.  ^Tha  glands  iift'eL-ted  —  for  exuiuple,  tlie  axillurj'  — 
become  enlarged,  painful,  and  tender.  Should  suppuration  tike 
placse,  it  is  indicjiled  by  a  chill  or  eliilly  seni^tion,  with  increased 
pain,  swelling,  and  teiidenies-s,  and  the  skin  over  the  affeeted  glands 
becomes  red  and  (cdeiuat^ius,  provided  the  glands  are  not  l^no  deep. 
At  a  Inter  stage,  if  permitted  to  go  without  operation,  fluetnatioD 
may  be  detected. 

Chriimc  LYMPHADESiTis  is  occa»ioDally  a  sequel  of  the  acnte 
form,  but  it  is  usually  caused  by  the  active  agent  of  tuberculosis  or 
syphilis.  The  glands  moat  frequently  affected  ure  those  of  the  neck, 
(he  axilla,  the  groin,  the  mc^^ntery,  and  the  mcdiadtinuni,  in  all  cases 
being  those  glauds  whirh  n'ceive  the  lymph-V(y«els  which  drain  the 
infected  area.  The  iullamukation  is  often  ch^oni<^  from  the  beginning, 
and  is  characterized  by  the  proliferation  of  nunieroiw  round  cells 
with  the  formation  of  enibrynnie  tissue,  then  a  low  j^rade  of  eouoee- 
tive  tissue,  which  destroys  the  uurnial  structuiL-  uf  the  gland,  result- 
ing  in  a  fibrous,  fetty,  chee^,  or  calcareous  di-geneiation  and  fre- 
qncntly  the  formation  of  pus. 

Si/mptums. — The  diseikse  ia  seen  most  frequently  in  those  Buffering 
from  poor  he.^lth  from  any  eause,  as  exposure,  lavk  of  good  hygienic 
conditions,  and  tulMTcnlourt  diathesis.  The-  unset  is  slow,  beginning 
with  a  pi-ogressive  riiUri-;/ai*''iti  of  one  ur  more  of  the  glauda  in  the 
□eek, — the  part  nuwt  fretjuently  afrtsited,  probably  because  of  the 
aveuae!4  of  entrance  affordwl  by  the  mouth,  nose,  and  ear  to  patho- 
genic organisms,  Thi-iv  is  iLSiualily  no  pain,  and  for  several  mouths 
or  even  years  Ihcn-  may  be  little  cliauge  in  the  affL-cled  gland:*. 
Sooner  or  lateff  however,  other  glands  Iww^uie  involved,  and  a  chain 
may  be  funned  extending  from  the  ear  or  angle  of  the  jaw  to  the 
clavicle  in  fmnt  or  Itehind  the  sk-rnoclfidoniiistoid  muscle.  Sup- 
puraiiuii  may  roult  from  the  action  of  the  tnbercle  bacillus  alone 
or  from  one  of  the  obligatt^  pyogenic  oi^misnis.  Suppuraliou  may 
Ik-  lirnitiHl  to  a  single  gland;  more  frefpieatly  it  extends  to  those 
adjiiining  and  formH  a  lobnlaled  lua^  or  it  niiiy  extend  outside 
of  the  gland  tL-^ue,  foitning  a  periadenitis.  If  lell  alone  tJio  ab- 
soesH  grudnntly  iipprotn'his  the  surface,  there  is  Huetuation,  the  s.kin 
becomes  nn)  an*)  linally  sloiigb.s,  and  the  tli.s(>har^  of  pas  [olhiws. 
The  diwhargi-  keeps  up  for  a  long  time,  and  finally  heals  with  well- 
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of  the  medullary  and  Haversian  canals  and  cane^'lloiis  spaces,  granu- 
lation tissuo  filling  tJie  Bpacew  thus  made.  The  process  of  erofiioii  pro- 
duces sGrailauar  depressioits  on  tlie  surface  of  the  bone,  Itnown  as 
"Ilowship's  lacuime,"  wliicli  contain  "  osteoclasts" — giant  cells  with 
the  faculty  of  producing  absorption  of  the  bone,  or  otiteoportma. 
The  acute  sttppuraiifc  varifiy^  if  limited,  i-ecovers  after  the  evacuation 
of  pus;,  BOTneti!n&'5  witb  thickening.  g.3niietime=i  with  loss,  of  bope 
Bubstanine,  If  the  iutiamniatiou  is  diffuse  or  of  a  high  grade,  unless 
promptly  arrested  necrosis  with  extensive  dustruction  of  bone  takes 
place  and  sequrstra  are  formed.  Sequestra  are  fragments  of  ilcad 
bone  occurring  in  the  course  of  the  inflammatory  process.  They 
may  be  mi])prJti-Ut},  when  occurring  on  the  surface  of  the  bone  ; 
cetUialj  when  occurring  iu  the  interior ;  tnfmlfir  nr  rinff-shapt'd,  when 
the  eutire  circnniference  is  involved  ;  or  nmrplete;  when,  the  whole 
shaft  of  the  bone  is  included ;  and  vary  in  size  from  a  fraction  of  an 
inch  to  the  entire  length  of  the  shaft.  Sequestra  are  white  iu  color, 
except  when  exposed  to  the  air,  when  they  turn  dark.     When  felt  by 
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a  prolxi  introduced  through  the  soft  tissues,  they  give  a  hard,  rough 
sentJ^tion  different  from  healthy  bone.  The  envelope  of  new  b<jne 
which  forms  around  the  sequestrum  and  more  or  less  completely 
shuts  it  in  la  called  the  inio/ucmiit,  and  the  openings  in  the  involu- 
cmm  through  which  the  sequestrum  may  be  seen  or  felt  are  called 
cloaca-.  In  the  prooess  of  repair  the  Iwne  may  become  thickenwl 
from  the  formation  of  new  bone  encroaching  on  the  Haversian  canals 
and  cancellous  spaces,  producing  increased  density — wi/ctwiWrrtwi*  or 
dmrnatioii.  Tuthfrc^uUiiiJi  osteomyelitis  usually  results  in  aUsnrption  or 
softening  and  gnulual  disintegration  of  the  Iwne.  The  xijp/iifUic  form 
is  very  apt  to  produce  oateoscleroHis,  but  is  sometimes  folluwed  by 
absorption  or  disinU-'gration.  The  «J"J>?<^  variety  usually  terminates 
in  resolution,  sometimes  hi  ]>ermauent  thickening. 

Vakieties. — (1)  Simple  osteumyelittH,  cZ)  acute  difTased  suppu- 
rative osteomyelitis,  (3)  chronic  diffuscnl  osteumycHtis^  and  (4) 
chronic  circumscribcti  o.'jteomyelitis, 

SlUPLE  OeTEOHYELlTIS.. — Synmiffaui. — OAevperiGMUis  and  o^rUia. 


CHAPTER   II. 

8URGERY  OF  THE  OSSEOUS  SYSTEM. 

Diseases  of  Bone. 

BlTR«EBT  OF  THE  oKHEoiH  tsYHTKH  liicluiles  diseases  and  injuries 
of  Ibe  bones.  Btiii(^»,  like  Soft  ti.'^ues,  are  liable  to  Mounds,  itiflam- 
niAtion.  infeolion,  tniuors,  and  specific  iliseiises. 

Inflammation  of  bonk  is  quite  coiiioinn  and  maybe  acute  or 
obrDnic  ;  and  may  end  in  rfsolntton  or  iu  destructioii,  with  orwitliuiit 
siipparation.  Suppuration  may  be  caiii*d  by  any  of  tlie  pyogenic  »r- 
giinisnis,  obligate  itr  facultative,  TUe  olilijpite  orgaiiismw  pro<lu<(re  Ilie 
highest  gradeof  iuHaLamutioti,  the  inR'Ctina  of  syphilis  tbe  luwt^st,  in- 
flEimmntioii  caused  by  the  lut)ercle  bstcillus  t>eiiig  iiiteriiiediat*'.  TLe 
last  two  are  usually  chronic  in  character.  The  itifiammatory  process 
always  originate)  Jn  the  vascular  strueturo  of  liie  lionc. — the  perios- 
l«uiu  or  mediilln — usually  the  latter, — and  as  a  rule  all  parts  of  1h© 
bone  are  involved  Iu  a.  greater  or  less  degree,  so  that  it  is  projwr  to 
tme  the  term  oeteomyelitis  in  connection  wittt  inQammatiaQ  of  bones. 


OSTEOMYELITIS. 

Etiology. — ^The  causes  of  osteomyelitis  may  be  divided  inieipretlis- 
piutiiiff  and  rjn-Uhnj.  PredUpminif  atuses  arc  cold  or  heat  in  excess,  as 
getting  chilled  after  being  overheated  from  exercis** ;  certain  diseases, 
as  hi'phoid  fever,  sinulljiox.  malarial  fever,  pneumonia,  syphilis,  and 
tuhercnI(Kiis ;  iiijurie.s  slight  or  severe,  as  contwj«ioiis,  fractures,  diS' 
loeatiuna  and  anipiitatioiis;  suppunitiug  foci  in  other  parts  of  the 
body.  Exciiiiif!  cf'^'.'s  are  infection  ■with  pyogenic  or^ni^ms,  u-sually 
the  Btapliylococcus,  Ktreptococeua,  tubercle  bacillus,  or  Kyphilitic  ma- 
terial. The  fumes  of  plicwphorus  proiluce  in  those  who  work  with  it  a 
form  of  osteomyelitis  of  (he  jiiw-boues  with  iiecroaia. 

Pathology. — In  the  nhnple,  mild  form,  the  periostenm  is  thick- 
oneil  and  rcddent^'d  liy  the  prolifemtion  of  il.s  ccllKand  the  dilatation 
of  the  blood-vessels  ;  thi'  lining  menibraneof  the  meduJlarj^  cavityand 
tlie  oontigaong  Imne  are  ai^w)  more  or  less  affected,  and  cartes  of  the 
latter  niiiy  lN>caased  by  interferenre  with  the  rirculation  in  the  iiert- 
oHl-eam,  III  the  sn^re  forms  of  iiitlamniatiou,  embryonic  tissue  is 
formed  in  the  me<l«]larj  and  Haversian  eanals.  and  by  its  pressure. 

or  erosion,  caosos  ttlj«ori>tion  of  the  bone-aahBlance  with  enlargement 
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of  thf  medulliiiy  and  Haversian  canals  and  canoelloHa  spaces,  granu- 
lation tissue  filling  tile  spaces  thus  made.  The  prtKr&sS  of  erosion  pro- 
duces semilunar  depressions  on  tlie  surface  of  the  bone,  known  as 
"Ilowship's  lacunie,"  whicli  contain  ''  osteoclasts" — giant  eelis  witli 
the  faculty  of  producing  absorption  of  the  booe.  or  ostcapariiKiis. 
The  acute  ^ippurative  variety,  if  limitfed,  recovers  after  the  evacujition 
of  pus,  Bometiiaes  with  thickening,  souietimet^  with  loss,  of  bone 
substanue.  If  the  inflammation  is  diffuse  op  of  a  high  grade,  unless 
promptly  arrested  necrosis  with  extensive  destruction  of  bone  takes 
place  and  sequestra  are  formed.  Sequestra  are  fragments  of  dead 
bone  occurring  in  the  course  of  the  inflammatory  process.  They 
may  be  aapftjieiai,  wlien  occurring  on  the  surface  of  the  Iwne ; 
central,  when  occurring  in  the  interior;  (ubiilor  or  rinff-shaprd.  when 
the  entire  circumference  is  involved  ;  or  coiiipMc,  when  the  whole 
shaft  of  the  bone  13  included ;  and  vary  iu  size  from  a  fraction  of  an 
inch  to  the  eutire  length  of  the  shaft.  Seijuestni  are  while  in  color, 
except  when  exposed  to  the  air,  when  they  turn  dark.     TVIien  felt  by 
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a  probe  introduced  through  the  soft  tissues,  they  give  a  hard,  rough 
sensation  different  from  healthy  bone.  The  envelope  of  new  iMiue 
wliich  forms  around  the  setjucstruni  an<I  more  or  less  completely 
shuts  it  iu  is  called  the  invufucrum,  and  the  openings  in  thfl  involn- 
cnun  through  which  the  setiuestriini  may  tie  seen  or  felt  are  called 
doncd.  In  the  process  of  repair  the  txtne  may  become  thickeufnl 
from  the  fornuition  of  new  boue  ejicronching  ou  the  naveisiaii  caual^ 
and  cancellous  spaces,  producing  iuereased  density — osti-tuwl/voitit  or 
eburnatiuH.  Tnbrn-Khms  osteomyeliLis  usually  results  in  absorption  or 
softening  and  yrai.lua]  disiutegration  of  the  Itone.  The  aiqihilUic  form 
is  very  apt  to  prmJuc*  osteosclerosis,  but  is  .sonietiuiea  Ibllowefl  by 
absorption  or  disintfgriition.  The  ampte  vAvxi^Xy  usuallj*  termiUiitos 
in  resolution,  sometimes  in  permanent  thiekcniiig. 

YiRiKTiES. — (1)  Simple  osteomyelitis,  (.2)  ncnte  difl'used  suppu- 
rative osteomyelitis,  (3)  chronic  diffused  osteomyelitis,  and  (4) 
chroDic  circumscrih^Hl  osteomyelitis. 

SrMPLG  OsTEfiMYELlTIS. — Symmyms. — OaleoperioMiUu  and  oafrtiis. 
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Etiology, — This  is  the  mildest  variety  of  bone  ioflammation,  and  ia 
tlie  result  of  a  sliglit  iiijarj-,  without  infection  or  with  infeetiou  by 
only  a  siniiU  number  of  pyogenic  organisms. 

Sijmptoms. — Pain,  tenderness  on  prpj*sure,  swelling,  and  cedeina, 
which  soon  subside  uuder  treatiaeiiit,  Slimild  auppuratiou  take  place, 
the  patient  may  have  n  chill  or  rigor  with  elevation  of  temperature, 
the  swelling  is  greater,  the  skin  over  the  affected  part  becomes  red, 
aiid  fluctuation  occurs. 

Treatmnyt, — Usually  rest  and  the  application  of  cold  or  heat  as 
may  be  most  agreeable  to  the  patient  are  all  that  is  necessary. 
Buppiiratioa  requires  eurly  inciaiona  down  to  the  bone,  disinfection, 
and  efficient  drainage. 

Acute  DiFFUfr.o  Svpfubativb  Ostsomtblitib.— S^wnywis, — 

Aeiile  infectious  ostfomifrlitis,  si-piic  oxlfMniielifiit,  and  acuie  epiphifMlh. 

Btioloffff  and  J\ftJiolo<fi/. — This  disease  may  occur  in  adults  in  the 
shaft  of  a  b(jiie  as  a  result  of  wounds,  ampalAtious,  etc.,  but  it  is 
more  common  in  children,  attacking  tlie  ends  of  the  bonea  near  the 
epiphyseal  line,  apparently  without  any  eonnection  with  wounds. 
"  In  most  cases  it  is  caused  by  infection  with  pus  microbes  which 
have  found  their  way  into  the  circulation  from  a  suppuratiug  wound 
or  throujtli  the  iDtMtiiial  or  r^piratory  mucous  membrane,  and  which 
localize  in  the  medullary  tissue  prepared  for  their  reception  by  ana- 
tomical peculiarities  of  the  capillary  vessels  or  by  a  locus  minorig  rf- 
m«lnitttE  creited  by  injury  or  some  antecedent  pathological  condition" 
l^Senn).  According  to  Neumann,  the  capillaries  of  the  meiJulla  are 
four  times  as  large  as  the  arterial  branches  which  supply  them,  thus 
tending  to  cause  congestion.  At  the  diaphyso-epiphyscal  junction, 
in  children,  the  process  of  growth  is  rapid  and  theeapillariL-s  are  also 
Urge  and  imperfectly  developed,  furnishing  suitable  couditioua  for 
the  location  and  propagation  of  bacteria.  The  occurrence  of  any  of 
the  acute  febrite  dise:iae* — smallpox,  typhoid  fever,  scarlet  fever,  or 
meaBleiT— pirdisposea  to  the  disease,  even  if  they  do  not  famish  the 
iQfectious  agent.  Boys  are  three  times  more  liable  to  be  affected  than 
girls  and  probably  .'iD  [kt  cent,  of  the  patients  are  under  eighteen 
years  of  age.  The  organism  most  frequently  found  is  the  staphylo- 
ctKJcus  pyogenes  aureus,  sometimes  the  streptococcus.  The  bones 
affected  are  nsually  the  femur,  tibia,  humerus,  fibula,  and  radius,  and 
the  point  of  least  ri'sistiince  may  be  the  result  of  a  contusion,  sprain, 
or  fnicture,a  f;ict  which  has  not  only  l>eeu  observed  clinically  but  has 
also  been  established  by  numerous  experiments  on  the  lower  animals. 
A  saddea  chill  after  being  overheated  is  a  prcdisptMiug  cans*. 

SjfmpfvHi». — Often  theit-  is  a  history  of  a  fhiJl  coming  on  a  day  or 
two  after  the  patient  bas  aaddeuly  cooled  off  subsequent  to  being 
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overheated.  The  ctill  or  rigor  ia  followed  by  ferer  rangiug  frotn 
102"  to  104°  F.,  with  rapid  pulse,  110  lo  120.  Sometimes  there  are 
gymptoms  of  intense  septic  iutoxication,  especially  iii  acDte  ninllipto 
osteooiyelitifi,  the  conditioD  closely  resembling  typhoid  fever  or  acute 
septi<:4Emia,  with  nncunscioasiii«K,  deliriani,  dinrrhcsa,  rapid  pulse, 
high  fever,  and  death  may  rt'snlt  within  a  week  or  teu  days.  Besides 
the  chill  and  ferer  there  is  jwi'w — t>iic  of  the  earliest  and  most  cmiKlaDt 
Aytnptoma.  It  is  often  excruciiiting.  of  a  gnawing,  boritig,  or  tbroli- 
bing  character,  cfjmiroidy  Im^teU  near  th«  end  of  one  of  the  loug 
Iwiiies,  but  it  may  extend  to  the  shaft  or  In  the  nearest  joint.  It  ig 
apt  to  be  worse  at  night,  and  its  suddea  cessation  means  perforatioD 
of  the  bone  and  the  escape  of  pus  into  the  siirronnding  tissaee.  Pain 
may  \m  absent  in  m)cltiplr  ntctfOM^fitlg  or  in  cases  of  intense  septic 
inloxication.  TiniU-rwxs  is  most  aeule  where  the  disease  lias  ap- 
proached nwu-est  to  the  surface  of  tlie  bone,  and  is  probably  c-anscd 
by  a  Bcconrtary  periostitis,  Init  it  may  Vie  detected  in  (he  early  stngps 
by  Careful  pi^pi^l^ioii'  This  poiiit  is  nsually  near  the  epipliysis. 
(Edema  due  lo  obstruction  of  the  veins  by  thronilx) phlebitis  may  be 
detected  in  a  few  days.  Esirnwl  asreUing  seldom  occiira  before  the  end 
of  tbu  first  week,  and  is  due  to  perforation  of  the  bone  and  periosf«'um 
aii<l  the  esftipe  of  pus  into  the  surrounding  tisstiefs  where  extensive 
burrowing  antoog  the  muscles  may  take  place.  Rfiliwua  of  the  skin 
appears  as  the  pus  approache.s  the  surface,  fi^itoritia  osnally  occurs 
when  the  inflannnatiou  is  f*eated  at  the  epiphysis,  and  may  be  srrou* 
or  }/it>'uiff>t  in  character.  The  sr-rous  form  is  caused  by  vascular  ol«- 
BtruetioD,  and  appears  suddenly  with  pain  and  swelling  of  the  joint. 
It  often  disappears  spontaneously.  The  mppitrntitv  form  is  dne  to  in- 
fection with  the  pyogenic  orgnnisius  which  cause  the  disease  or  those 
derived  from,  some  external  soarce.  Epiphij3cofif»ij>,  a  pathological 
separation  of  the  epiphysis,  not  infrequently  occurs  fr*.)m  the  fourth 
to  the  sixth  week.  It,  is  caused  by  necrosis  or  disintegration  of  the 
bone  at  tlie  epiphyseal  line.  The  condition  is  indicat*'d  by  disyilace- 
ment  and  the  detection  of  a  false  point  of  motion.  Ltmt  of/Kiuiion 
is  complete,  the  patient  Nnng  unable  lo  move  the  limb  or  to  use 
the  joint.  After  the  evacnatkin  of  pus  ihn  temperature  and  pulse 
gradually  sulfide  tu  normal,  or,  if  scijuestra  are  left^  eveaing  exacer- 
bations owur. 

DiagnomM. — From  ir/phoUl  /<-fwt  the  disKise  may  be  distinguished 
by  its  sudden  onset,  continued  high  tempera ture,  and  tlio  severity  of 
the  symjitonia,  and  by  the  absence  of  the  Widal  reaction.  From 
rhrumatie  /rver,  by  the  [joint  of  greatest  t«nderues.s  lieiug  not  in  the 
Joint  but  at  Ih^*  epipliyst-al J  unction,  and.  further,  by  the  fiict  I  hut  mdy 
on«  bone  is  alTiieted.     Hwelling  in  thejoiots  does  not  occur  soearly  in 
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osteomyelitis.     From  phlfffmonoita  iiiftammntion  o(  tbe  BufL  parts,  by 
tlie  alaeiicc  of  early  swelling  an<l  ftuctuatinn. 

Pntffnonui. — Tbis  ijepeuds  on  tbo  variety  oT  tlie  disease,  the  num- 
ber of  botiFS  attacked,  the  intensity  of  the  inflammatioii,  aiiil  the 
treatment  udopt'ed^  Actiie  maUipfe  oeieoniij'lUla  usually  proves  fatal 
in  from  one  to  seven  daya.  Fat  emtwlism  a-nd  nitjtiistatic  abswMW 
from  iaf(«t«d  emboli  may  be  compliejitioiis.  Ankylosis  iimy  result 
from  destrnctioD  or  iDflatnmation  of  the  joint.  Of  ninety  e:i«es  treated 
by  1>erinau  sorgeons,  according  to  Seou,  the  mortality  was  about  25 
per  cent. 

Trvaimeni. — At  tlie  i^arliest  jKissible  mouient  tipeu  tlie  bone  at  the 
seat  of  inflammation,  whifh  is  indicated  by  the  jmiiit  of  g^reatest  ten- 
derness. Often  pus  will  t>o  st?en  on  ojiening  the  lierioateum  ;  whether 
it  is  or  uot,  open  the  boQe  by  means  of  chisel  or  gouge,  until  the 
medullary  cavity  is  expoeed.  Remove  infected  marrow  with  the 
curette,  and  if  the  eutit-e  bone  is  involved  make  eevenil  large  open- 
ings  at  intervals,  or  one  long  opening  over  the  diseased  area  in  the 
siiape  of  a  trough  or  gutter,  and  SCrape  oat  the  entire  medullary  cav- 
ity, irrigate  with  1  to  1000  solution  of  bichloride^  and  fill  with  iodo- 
form gauze.  The  soft,  parts  may  then  be  united  by  sutures,  leaving 
sufficient  room  for  drainiigc.  Place  the  limb  in  a  plaster-uf- Paris  or 
other  suitable  spliut,  arranged  So  that  acecsa  can  be  had  for  purpoees 
of  dcesstng.  Early  operation  shortens 
the  disca^  and  prevents  necrosis,  and 
is  followed  by  recovery  without  great 
delay  ;  butsometimes  the  inflammatory 
provesB  continues,  necroslK  takes  plaee, 
aud  gefjuerira  are  formed,  which  tjecome 
detached  at  variable  times,  from  a  few 
weeks  to  several  mouths.  The  trt-at 
loent  of  sequestra  depends  on  the  <■'  'ii 
ditions  present  and  the  size  of  the 
sequestra,  Sfqaestra  when  small  should 
be  removed,  chiselling  away  (he  iiivolu- 
Crum  sufficiently  to  permit  extraction- 
If  the  !ie(|tiestrnm  involve  the  entire 
abaft'  of  a  bone,  it  should  not  be  re- 
moved until  the  involucrum  is  strong 
enough  to  susiain  the  rigidity  of  the 
limb,  lest  gr<>a(  deformity  take  plaee. 
Bi?r  turn:4  aside  a  Hap  conI:iiiiing  bone 
aud  soft  tiaaueti.  removes  the  diseased  portion,  then  returns  the  flap 
to  its  place,  an4  secures  it  with  suttU'ee.     To  hasten  repair  Seun 
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reeonimeiuls.  tli«  ftlling  of  the  cnvity  with  decalcified  bone  chips,  and 
Schede  allows  the  cavity  to  fill  with  b]ood-clot,  which  becomes  organ- 
ized. Where  a  considerable  portion  of  the  length  of  a  bone  has  been 
removed,  leaving  a  gutt'cr-like  depression,  it  may  be  filled  by  tiirniug 
the  soft  tissues  into  it  au^  retaining  tbem  in  that  position  by  sutures 
or  compresses.  AmpwtsUJon  may  bi'cnme  neuessary  in  prolonged 
BUppuration,  especially  if  the  joints  are  involved. 

CHKosit.1  Diri-i:,si-;i»  CteTEOMVELlTls,— Sy«o«j//iiB. — Tubcrcutous or 
sifphUiiic  osteoiiiyelitis.  Chronic  osteomyelitis  may  be  the  result  of  the 
acute  form,  but  it  is  usually  Bubaeute  or  chronic  from  the  beginning. 
It  may  be  caiised  by  the  obligate  pyogenic  organisms,  but  is  more  fre- 
quently the  residt  of  infection  by  the  tubercle  bacillus  or  the  poison 
of  syphilis.  The  Iwiies  uj^iially  affected  are  the  rertebrip,  the  feiunr, 
the  huiui-pua,  and  the  carpus.  The  head  of  the  humerns  ami  the 
carpus  are  most  frequently  affected  in  adults, 

Piilhulugfi^—i'^Qe,  chapters  on  TuuEKfULuwiB  and  Syphilis.) 

Symptorim. — In  the  e-arly  stages  of  the  digease  the  SymptomB  are 
ofteu  oliscure.  ftii«  is  nearly  always  present,  but  varies  in  degree, 
and  is  seldom  as  severe  as  in  acute  osteomyelitis.  It  is  interiuit- 
tent  and  worse  at  night.  Triiflmwus  on  pressure  is  usually  de1«i--ted. 
Soutetinici  thei-o  is  no  pain,  but  the  i>ati'eut  may  complain  of  being 
easily  tii"ed.  JiiffiilUif  and  itpti^nt  of  the  nmsctes  are  among  the  most 
reliable  symptoms,  and  usually  exist  whether  pain  is  present  or  not. 
Later  atrophy  of  the  muscles  from  ina<?tinn  or  from  tn.tpliotieurotic 
lesions  takea  place,  HtcfVing  is  absent  until  destruction  of  the  bono 
and  periosteum  has  released  the  pus,  when  it  follows  the  linen  of  least 
resistance,  and  may  open  into  cavities  or  rcairh  the  surface  of  the  body 
some  distance  from  its  point  of  origin.  Rcdii-ejvt  of  the  skin  does  not 
occtir  Until  the  pus  or  granuintions  have  reached  the  skin  and  it  is 
about  to  slongh.  The  general  temperature  is  nsnally  not  elevated 
alKive  the  normal,  but  it  may  \te  slightly  increiiseii  locally  over  the 
affected  region. 

Diagnofui. — From  acute  uBtcomyelitis  it  is  distingtiished  by  the 
sbaenee  of  fever  and  of  acute  symptoms,  though  fever  may  appear 
after  suppuration  occurs;  from  synoWflJ  tuberculosis,  by  tbett^nderness 
first  appearing  in  the  epiphyseal  region,  not  in  the  joint,  and  by  the 
absence  of  joint  swelling  in  the  early  stages  of  the  disease.  At  ii  later 
period  it  may  be  imp<»ssib!e  to  make  the  distinction.  Most  cases  of 
tubercnK>u*(etM)myelitis  occur  in  children. 

Proffnosit. — Tills  la  more  favorable  ID  children  and  yoang  adnlta. 
Recovery  may  tnke  place  spontaneously,  or  as  a  result  of  trcatineat 
under  favorable  conditions :  but  if  great  deslmclion  of  txjne  takes 
place,  with  pihaostiv©  suppunition,  the  patient  may  die  frum  sep- 
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tjcffimia  or  from  amyloid  degeneration  of  the  riscera.  A  eolony  of 
u'illi  may  b«  i  itiprisnned  oa  a  result  uf  oi^teosclerosis,  ani  r^maiu 
iuuctive  for  years,  when  tliey  may  be  libcrateU  luni  produce  ft  rein- 
fectioa  orgeiieral  disseiuitiiitiou.  Volkaiaiui  hiu)  sunrnteil  up  tUe  bis- 
tory  of  su(!b  a  (^a5e  an  follows ;  TaberLHitusis  of  the  lymphatics,  ia 
cbildhoo<l ;  of  the  bones,  at  puberty  ;  ami  death  before  thirty,  from 
^general  dissemirintion. 

rrca^rtwiii.— ijecure  rest  of  the  part  by  keeping  the  patient  in  bed 

&r  by  the  nse  of  plasterof- Paris  or  other  spliiita  which    may  be 

adjusted  so  as  to  preserve  iniioobility  of  the  diseased  bone  aud  yet 

permit  the  patieiit  t-o  take  exercise  in  the  open  air.     Igiii puncture, 

Iby   introdaciug    the    point  of  a  thermocautery  iut-o  the   diseased 

EfocUB;  or  injprtions  of  pure  cartjolic  Bcid,  of  chloride  of  zinc,  2  per 

[cent.,  of  balsam  Peru,  or  of  iixloform  10  per  cent.. ;  are  used  to  destroy 

Ithe  bacilli  or  inliibit  their  growth.     The  cautery  ia  best  in  tlio  early 

of  the  disease,  uud  iodoform  emulsiou  after  the  formatiouof 

If  the  patient  fail  to  improve  under  treatim-nt  by   rest 

and  apparatus,  excision  of  the  iiife'Cted  focus  may  be  practised.     The 

b<rme  should  be  exposed  aud  opened  by  uieaus  of  a  chisel  or  gouge, 

^taking  care  not  to  open  the  adjacent  joint.     The  diseased   tissue 

should  be   thoroughly    removed  by   the   eurette,    disinfected  with 

bichloride  solution  or  pure  carbolic  acid,  and  packed  with  iodo" 

form  gauze. 

ChBOXU-  ClHCrMSCRIRED  OsTKCM YELITIS.  OR  BONE  AIWCE88. — 

ITbia  is  a  circumscribed  inBammation,  usually  affecting  the  caucel- 
loos  tissue,  bnt  also  occurring  In  the  medullary  cavities  of  the  luog 
bones,  generdlly  the  lower  end  of  the  femur  and  upper  end  of  the 
tibia;  sometimes  the  lower  end  of  the  tibia  aud  upper  end  of  the 
humerns.  It  may  follow  an  attack  of  acute  osteotayelitia  ia  a  short; 
time  or  after  the  lapse  of  years.  The  infectious  agent  may  be  the 
same  as  that  of  acute  osteomyelitis,  but  it  is  uiiually  the  tutH>rcl6 
bacillus.  A  slow  inflammation  takes  place  which  results  in  osteo- 
i^sclerosis  aud  the  formation  of  a  dense  Iwny  wall  ia  which  the  absce^ 
tia  eonfined.  It  is  as  if  an  enemy,  t4>o  strong  to  be  destroyed,  were 
besieged  in  a  city.  Should  the  iDdammation  become  severe.,  the 
^garrison  reinforced,  or  the  beaiegera  from  any  cause  weakened,  the 
aetny  bursts  through  his  confinf^  and  a  general  iDvas^ioQ  of  tho 
srritory  lakes  pl:ice. 

Sifmptonis. — The  constitutional  »ytnptoms  ai-e  seldom  well  marked, 
filers  may  be  slight  fecrr,  the  pain   is  dull,  boring,  deep-seated, 
'worse  at  night,  and  there  t3  apt  to  be  (cwdcmftrt  over  the  afTcirted 
region  aad  siight »trellitti}  or  eitJaifffinml  of  the  bone  niay  be  detected, 
HlfTtut  is  occasionally  present.     In  some  case«  of  chronic  osteo- 
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myelitis,  instead  of  an  alwcess  forming  tlipre  may  be  an  overgrowth 
of  bone  anJ  an  increase  in  its  length  ;  for  example,  a  femur  may  be 
an  inch  longer  than  its  fellow  ;  on  ttie  other  hand,  the  bone  may  be 
Bhortcr  from  arrest  of  developmeut  due  to  the  inflammatory  pr<K*iB. 

The  lUiigntixix  mu&t  be  made  from  syphilitic  disease  aud  from 
Barcoma.  If  this  <iannot  he  done  by  the  history  and  syiuptoms.  an 
eiploralory  incision  and  jiuncture  of  the  bone  must  be  made. 

Ttvatment^ — A  careful  examination  by  palpation  should  be  made 
and  the  bone  exposed  by  iaeision  over  the  most  Bensitive  point,  A 
drill  may  then  l>e  used  to  make  espli>ratory  punctures,  over  a  con- 
siderable area  if  necessary,  until  pus  is  found.  The  cavity  shonld 
be  fr««l,v  opened  by  the  chieel  or  gouge,  the  pua  evacuated,  or  tbe 
dise-ased  tissnei  removed  by  the  curette,  disinfected  with  cartK)llc 
acid,  and  packed  with  iodoform  gauze. 

OSTEOMALACIA. 

Syaoni/ms. — Jlotlitu's  tutsium  and  maUirosffoit.  This  i$  a  disease  ' 
DutrltioD,  observed  chiefly  In  adults,  91  per  cent,  of  the  eases  occur- 
ring iu  women,  especially  during  pregnancy  or  lactation  or  in  those 
who  have  borne  many  children.  It  is  characterized  by  progree«iveJ 
softening  and  subsequent  deformity  of  various  parts  of  Uie  skeleton. 
The  rflu«f  of  the  malady  is  unknown,  but  it  has  been  attributed  to 
disease  of  the  trophic  nerves,  excess  of  lactic  acid,  ovariau  and 
Qterine  disorders,  and  imperfert  nutrition. 

Pathology. — On  esamining  tbe  affected  bones  the  perio^uta  is 
found  to  be  thicker  and  more  viiscular  than  normal,  tlie  medaHa 
degenerated  and  replaced  by  round  cells  or  embryonic  tissue,  the 
bony  inthicttftE  absorltcd  or  destroyed,  leaving  small  cavities,  aud  a 
general  deficiency  in  Hme  salts,  or  decjilrificivtion,  exists.  It  differs 
from  rickets  tecaase  in  rirkctx  the  lime  salts  have  not  been  deposited 
in  the  bon*^,  while  in  osteomalacia  the  salts  hate  been  deposited  but 
they  are  afterwards  removed  and  eliminated  by  the  kidneys. 

Hjfmptvma. — The  prfivionifory  syniptoma  are  fiiilnre  of  the  g«iier^l 
hfftflh,  with  vague,  wandering  rheumatoid  jmina,  and  the  urine  oou- 
tains  an  excessive  amount  of  phosphate  and  carboiiaie  of  calcium. 
Later,  deformity  from  bending  of  the  boues  takes  pliice,  the  b<ine»of 
the  pelvis  being  first  affected  in  pr^jnant  and  nursing  women  and 
other  bones  later,  while  in  nou  -  puerperal  women  and  in  men  the 
boaes  of  the  spine  and  chest  are  aiTected.  Multiple  fnkctures  may 
occur. 

T}ittff7U)»ia. — The  diaguoeis  is  made  from  rheumatic  fetier  by 
absent'o  of  fever  or  alTection  of  the  Joints  ;  from  tumtna  of  Imoes 
the  number  of  bones  affected. 
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Proffnoifix. — Tlie  disense  progjesses  slowly,  but  the  prognosis  is 
unfavordble  ami  a  fatal  result  ia  the  rule.  In  prpgnaitt  and  nareing 
woiDCD  recovery  &5metirue3  tates  place  after  delivery  ot  the  cessa- 
tion of  liu?t:itiou.  Other  oasos  ure  slowly  fatal  from  eshaiistiou  or 
disease  uf  th«  luu^.  Practnrea  h^ive  uo  tendeucy  to  heal,  nor  defor- 
mities to  remain  corrected. 

TrcaUncnt. — Give  phospboric  acid,  the  salts  of  lime,  and  cod-liver 
oil.  Lat'tatioii  should  lie  stopped  aud  the  indurtiou  of  premature 
deliveiy  is  justifiable.  Ovariotomy  in  non-puerperal  cases  has  tteen 
employed,  apparently  with  g(X«i  reaiilt^ 

FRACilLITAS   OSSIVM. 

This  is  a  disease  of  nalrition  chaniereri2<?d  by  nbnormnl  briitleitcxg 
of  the  bones,  owing  to  diuiiaution  of  the  organic  eli'uienta.  It  is 
usually  seen  id  children  and  young  per&ons. 

Efioloyij.—W,  is  supposed  tv>  be  due  to  imperfeet  innervation  or  to 
trophic  dist  urban  cos,  Jiereditif^  f/eafral  jHrnili/sis  of  the  iii*inf,  s>/pkHis, 
locomotor  nftww,  maliffnaiU  tamora,  the  early  stage  of  i*idWa^  or  long 
confinement  after  injury  to  boties  or  joints.  It  la  sometimes  seen 
in  persons  who  are  othepwise  apparently  healthy. 

The  mjmploinH  are  repeated  fractures  from  trivial  canses,  fnequontly 
repeated  and  affecting  miraerous  bones.  The  fnictures  readily  unite 
when  properly  treated,  and  refrartnre  with  equal  fatilitj'. 

Tre'iimaii. — But  little  can  be  done  except  to  treat  the  fi-acturea  iu 
The  usual  way.  Sometimes  as  the  patient  reaches  maturity  recovery 
lakes  place 

RICKETS. 

lih'krU,  or  iharhHig,  is  a  disease  of  infancy  and  childhood,  charac- 
terised by  a  disturbunce  of  nutrition,  with  au  insufficient  deposit  of 
lime  ^Its  and  irregular  development  of  the  hones. 

Etiology. — Riekets  is  a  dtae.'isG  of  liad  hygiene  and  is  usHiilly  seen 
among  the  poor  in  large  cities  who  live  in  crowded  houses  and  liave 
Insufficient  food.  Children  artiGcially  fed  are  more  liable  to  the 
disease.  It  usually  develops  from  the  si&th  month  to  the  end  of  the 
second  y^r,  but  may  occur  in  fetal  life  or  as  late  as  the  fifth  or  sixth 
year  after  birth — occasionally  in  adults-  The  disease  is  frequently 
S(^n  iu  animals  kept  in  menageries  under  highly  artificial  conditions 
(Warreu). 

^H  I'litholoffif. — There spemB  to  tio  a  drficicm-ij  in  the  ttupply  ^iftlie  lime 

^ft  aalt«  or  a  defect  iu  tlieir  assimilation.  The  pt^riontcam  is  (hick  and 
^^p  TBSculHr  and  the  fnmc  beneath  m  red,  soft«  and  spongy,  und  can  be 
W  readily  cot  with  a  kuift^,  e-speciallvat  the  epiphyseal  lines  of  the  long 
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bones;,  Trherc  the  cartilage  fails  to  bi-coiue  onsified,  forming  "osteoid 
tiasTie,"  The  line  of  (stlcifiaitiuD  ia  !il)6»>nt^  The  zone  of  cartilage 
CPlla  is  greater  than  norm:il  anil  irregular,  vascular,  m(.-diillar_v  spaces 
grow  up  into  the  cartilage  in  tortmms  shapes.  What  o8Kifi<^lii)n 
take^  place  is  irregnlar,  go  that  patches  of  caitilage  are  found  far 
below  the  upjter  edge  of  th«  bony  tisane.  The  euda  of  the  bones  are 
much  tlnckeDe<I. 

Si/iiiji'timi^. — The  earliest  symptoms,  in  young  children,  arc  retl' 
UMHfM  at  night,  profuse  jtrmpiratUm  of  the  head,  roiitiliporion,  mCTitinff 
of  the  siHlonien,  and  an  <-xc«ssive  amount  of  phosphates  in  the  ui'ine. 
Id  ol<ler  children,  i>erhaps  backwardness  in  ieji.rD!ng  to  ituik  or  »it 
vprvjht;  htrife  foiitaneUea,  slow  in  closing  ;  imperfectly  united  sutures; 
cran  iota b>?s  (skull  very  thick  and  very  thin  in  places)  ;  bead  increased 
in  size  transversely,  with  lialt;LU<;  foreheiui ;  sometiraes  hydrocephalus 
or  sclerosis  of  the  bnyn;  delayed  dentition  and  irregular  eruption 
of  the  teeth.  The  epiphyses  are  enlarged,  especially  the  lower  end 
of  the  radius  and  the  junctiou  of  the  ccetal  cartiliiges  with  tJie  ritis 
on  either  side^  giving  the  double  row  of  protul>eniiieea  rjiJled  the 
"rbachitic  rosary."  The  ribs  are  llatteiied,  allowing  the  sternutn  to 
project  in  front — "pigeon-breast."  Spinal  curvatures,  contracted 
jjelvis.  bowleg,  knock-knee,  and  loose  Joints  may  result.  The  mcnUd 
fiiriiltU'i  do  not  seem  to  lie  iiflfected  and  the  patients  are  often  preco- 
cious. The  rii-scaw  is  slow  in  progress  aud  may  extend  over  one  or 
two  years. 

The  prognoing  is  g«MKl.  When  death  takes  plaee  it  is  from  some 
cuinplication  of  the  weakened  condition  of  the  patient.  Deformities 
are  ofteu  BpoutaueoTu»ly  corrected  ;  occasionally  they  persist  through 
life. 

Treatvwnl. — Provide  good  hygiene,  change  of  climate,  and  s;ill- 
water  baths;  the  child  should  be  nnrseii  hy  the  mother,  hut  if  a 
btJttle  is  tlsed  the  milk  should  be  fresh  and  carefully  prepared. 
Cod-liver  oil  may  be  used  iuleriially  or  J>y  inunction.  The  best  drugs 
are  iodide  of  iron,  small  doses  of  phosphorus,  the  hypophosphites, 
the  lactu phosphate  of  lim(\  and  the  tincture  of  encjilyptus  globulus. 
Deformities  should  b«  corrected,  or  preveut^d  by  the  use  of  epliuts. 


acrome(.;ai.y. 

AcKOMEWALY  (eulargement  of  the  aj»ex)  is  a  peculiar  disease, 
first  descriljcd  in  1865  by  Marie,  characterized  hy  u  ijrot'resftive 
symmetrical  eulaj^ement,  a  true  hypertrophy  of  the  lK>tic>^  and  sutt 
tissues  of  the  lower  jaw.  Iliorax,  \-ertebnp,  jK'lvihi,  and  extremities. 
It  i*  more  frequently  seen  in  women  between  the  ages  of  fifteen  and 
thirty-five,  and  haa  been  variou-sly  attributed  U)  hereditary  syphilis, 
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specific  fevers,  sclerosis  of  the  lower  cerrical  gattgliii,  and  diseases 
of  the  pituitary  body  aud  thymus  gland.  The  thyroid  gland  is 
enniotimes  atrophied. 

Sj/mjitiniiJi. — Persistent  kpitdache;  vu^nljtl  licbctade,  often  approaching 
inibei'iEity  ;  inttdhif/  u^  the  ui iinclfH ;  exiiggeration  or  loss  of  rrflixra; 
j/iiKnil  trtiihicwt ;  great  increase  in  eiz^eand  weight  uf  the  (curcr /(tif, 
the  miprnm-hitul  rwigi's,  the  riiis,  the  seapala^,  and  the  Vfiicbrif:  and 
inlervertehfttl  ilisks.  Ki/piioKia  oilea  occurs.  The  eitrt'milies  ti«come 
affected  later,  the  legs,  forearms,  feet,  aud  hands  being  sunietiuiee 
increased  to  enoriuous  prOfKirtions.  The  diseiise  is  slow  in  progress, 
but  the  patients  have  slight  resisting  power  and  iisnally  die  jonng,  of 
oonsiimptinn  or  some  other  infectious  disease. 

The  ircahimtt  is  experimental.  Thyroid  extract  baa  been  recom- 
mended. 


Ii^uries  of  Bodq. 

FRACTURE.*J. 

Geneeal  CossiDEitATTON's. — A  fmcturc  (from  franffo,  I  break) 
may  be  defined  as  the  sudden  destruction  of  the  continnity  of  bone 
or  cartilage  produced  by  violence.  This  includes  epiphyseal  sep- 
arations aud  Ihe  separation  of  ribs  from  their  cartilages.  Fi~Letures 
are  said  to  constitute  one-seventh  of  all  injuries  (Brnna).  They  are 
about  three  titQeaaafreou6tttln  males  as  in  female^  Imtthepnjportion 
differs  according  to  age.  In  infiuits  and  tietween  the  ages  of  fifty  and 
seventy  years  both  sexes  are  about  equally  alfeeted.  After  seventy 
women  ai-e  more  frequently  affected,  the  most  common  fracture  bcin^ 
that  of  the  neck  of  the  femur.  During  middle  life  fraictures  are  ten 
times  more  eoiumou  in  men  ths^D  in  women.  In  proportion  to  tlie 
nnniber  of  persons  living  at  any  one  age,  fractures aie  most  frdjuent 
about  the  age  of  sixty  years.  By  reference  to  Gurlt's  table  of  about 
52,0<H>  fractures,  it  will  be  w^n  tliat  fmcttires  of  the  upper  extremity 
are  twice  as  nuraeruua  as  those  of  the  lower  extremity,  threat  times 
as  numerous  as  those  of  the  trunk,  and  about  thirteen  times  as 
uumeroiis  as  thoaie  of  the  head.  The  clavicle  is  the  bone  most 
frequently  fractured — some  sUiIistics  give  the  radius.  Fractures  are 
about  ten  times  as  frequent  ua  dislocations. 
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GURLT8  TABLE. 
Fractura  treated  in  London  HogpiUd,  ISiS-lSTI, 


SkuU  .  . 
Face  .  . 
Spine  .  . 
I^lvis  .  . 
Coccyx  . 
Ribe  .  .  . 
BterDuni  . 
Scapala  . 
Clavicle  . 
Arm  .  .  . 
Forearm  . 
Hand  .  . 
Thigh  .  . 
Patella.  ■ 
Leg  .  .  . 
Foot .  .   . 


Totalu 


Hospital, 


730 
732 
169 
139 
6 

4,784 

45 

135 

382 

1,064 
709 
856 

3,072 
049 

8,067 
9U5 


Out- 
PaUenli. 

Toul. 

27 

757 

513 

1,245 

3 

172 

3 

142 

10 

16 

3,477 

8,261 

7 

62 

290 

425 

7,458 

7,840 

3,020 

4,084 

8,731 

9,440 

4,899 

5,755 

171 

3,243 

15 

604 

256 

8,32:i 

555 

1,520 

29,435 

51,038 

Percent 


1.457 
2.397 
0.331 
0.273 
0.028 

15.905 
0.100 
0.818 

15.094 
7.863 

18.175 

11.080 
6.243 
1.278 

16.024 
2.926 


Number  by 


Head, 
2,002 


Trunk, 
9,067 


Upper 

ex- 

tremitv, 

27,119 

Lower 

ex- 
tremity, 
13,750 


Percent. 


3.854 


17.4,1? 


52.214 


26.473 


STIMSON'S  TABLE. 

JtvAumi  Street  Ho*pital,  Xeir  Yr>rt.     Statintiai  nf  Fnictiiren  trentrd  in  Hospital  anil 

/^jfiuHiry,  lfaf4-1897. 


cases 

Cranium 2ti2 

Malar  l)i>ne <i 

Naeul  txiiu-s      234 

Superior  maxilla 14 

Inferior  maxiUa lOil 

iiygoma 8 

Siii'ne 23  'i 

PetviH H 

CtH'cyx 3  , 

Steriiuni 2  [ 

RiVw 482  i 

"rppfrexiR'iiiiiv" 132) 

(lavicle 200 

Scapula     ■   .  16 

HumtTUf,  f lm(t  ami  ne<-k   ....  Kti 

inu-rtml  ii>nilvle 32 

exttTiiJil  i'(iii<Iyl«? 24 

intunial  fpicunilyU' I 

RadiuH  and  ulna 73 

ItadiiH.  t^lmft 12M 

('■illi-cV '■M>'i 

rina.  Ktmfl !•" 

<)tc(Tan<in      26 

rarpiis 3 

Mi'taciir|iii!' :tll4 

Pluilant'''^ 1*73 


Head 2tl2 


Face 


371 


Trunk 524 


■  I'pjior  extrfiiiity  .  ,  2,;tt>4 


Per  cpiit. 

5.77 

8.17 


11.55 


52.08 


FRAOTURES. 


Cues. 

Pemnr  .   .                   ]54  ' 

hlella 49 

Tibia,  nr  tibia  and  fibutft    ....  281 
AbdiK'ticn  and  juJiluL'tioD 

fractures  al  ankle 2t)2 

Fibula          iH 

ExU-rnal  nialte'*]u8 H 

Internal  iiiailealiit) 4 

TniwiH a> 

MelAUirsna 00 

Toea    -   -    ,    - 70 


Tntal 


.-1,539 


LoweT  exlremity  .  .  1,018 


22.40 


I>uring  the  BOme  period  421  dislocationa  were  treated. 
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V-VBlETiES. — All  varieties  of  fractnre  are  cla^*<l  antler  »mj^e  or 
ffone-d  imd  covtpound  ttr  opni, 

A  simple  or  clo)sed fracture  is  ODe  in  wliich  tliere  is  no  coiumitDitsi- 
tion  witli  the  air. 

\  cfunptiunil  »r  open  fradure  is  ond  which  communicates  with  the 
air,  through  a  wound  in  the  skin  or  mucous  raetubrane. 

Fra*tiir«4  are  further  divided  into  :  Complete,  incomplet*?,  mul- 
tiple, gnushot,  complicated,  comuiiuatedt  impacted,  spontaneous, 
pathological,  ami  ununited. 

A  roiH/fVcff/cttcdfrc  ig  one  which  passes  ttirough  the  entire  thick- 
ness of  the  bone. 

Subdivisions  are  :  (it)  Traiisrcrsr, 
when  the  line  of  fmctnre  piisses  more 
or  lesij  nt  right  angles  to  the  long 
axis  of  the  bone;  hmgitmiiitiiJ,  when 
it  runs  almost  or  ijuite  parallel  with 
tlie  long  axis  of  the  bone;  oblique* 
when  it  runs  io  a  direction  lietwcen 
tmiiSTerse  and  longitudintil ;  npiriti, 
when  it  haa  a  tendency  to  encircle 
the  bone  obliqnely,  nsoally  caused 
by  toraiots ;  ifiotUi^il-,  dfntatftl,  or  »er- 
ratt^i,  when  projeelioiia  and  dcprt"s. 
siuns  Btf.  formwl  ;  V-xliapffl,  when  a 
triaugTilarprojectioii  is  forun'*!  which 
fits  into  a  corregpondicg  depression 
in  the  shape  of  a  V  ;  T-  or  Y-ahnpet}, 
seen  in  the  lower  end  of  the  humeroa  and  femur  in  which  a  trans- 
Terse  fractnre  passes  above  the  condyles,  joiiiwl  by  a  longitudinal 
one  mnning  between  the  condyles  into  the  joint  (A)  AMording  to 
the  sent  of  fracture,  oa  it  occurs  in  the  neck,  condyle,  Bbaft,  body,  or 


Fla.  i(M,— Ttmnivcnv 
fracture. 


Fio.  too— ObllqUc 
fruoCurc. 
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process  of  a  bone,     (r)  Acoordiiig  to  the  relation  witli  Joints,  into 
itUra-  and  fj^rii-cai^snlar. 

An  incomplete  fnid.nre  is  one  in  wliich  tLe  line  of  fracture  doee  not 
involve  tLeenlire  tliictneesof  tJie  bone-  This  includes  :  [a)  Fmiir^s, 
which  are  splits  or  crat'ks,  esiiecisiHy  iif  the  sknil.  (fi)  GreenalU-k/rnf- 
iare— seen  in  the  long  bones,  in  young  pei'sous.  Ibconsi.stsiu  a  giving 
way  of  part  of  the  thickiiessof  iboue  with  sonie  longitudinal  splitting, 
while  the  remiiining  fiivres  bt'iid  insteiul  of  breaking,  Just  as  a  green 
stick  partly  breaks  when  forcibly  bent  across  the  knee,     {c)  liepres- 


Fuj.  III).— Incompleu-  iir  "  grcuiailulE '"  imcture  of  liic 
radlui. 


Fia.  11L — (lumiiiliiuicil  Inmnuc, 


Flo.  IIZ.— lininiitil  fmo 
tureof  Hicntirtof  thi!  fruiur. 
(A.fierMltler,> 


«w>i,  in  which  a  portion  of  the  thicknesa  of  a  bone  is  depresse^l  by 
crushing,  as  In  the  skull  when  the  outer  table  is  depressed  into  the 
dipli>e  without  afTectinp:  the  internal  table. 

A  mitltipfc  fmHure  is  one  in  which  there  are  two  or  more  fractures 
of  a  single  bone,  the  lines  of  fnicture  not  eommuui^yiliug  ;  or  the  frac- 
ture of  two  or  more  separate  bones  which  do  not  occupy  the  same 
segmt-nt  of  the  limb. 

The  term  double  may  be  applied  to  fracture  of  corresponding  bonee 
on  the  two  sides  of  thf  liody  ;  for  esiirople,  fracture  of  both  radii. 

Gunshot  fractures  are  of  especial  importance  on  account  of  the 
extensive  injury  to  the  bone,  which  is  often  out  of  proportion  to  the 
small  sise  of  the  nii&sile. 

A  compUraitil  fracture  is  one  attended  with  serious  injury  to  a4J!l- 
cent  structures. 

A  coiitminufed  frofture  is  one  In  which  the  bone  is  broken  into 
DUtoerous  fragmenta,  the  lines  of  fractnre  communicating  with  one 
another. 

An  impacted  fracture  is  one  in  which  one  fnigmcnt  is  driven  into 
and  fixed  in  the  other. 


FRACTURES. 
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A  ij)on/nnfouJ< /riifturf  is  one  produced  by  verj-  slight  violence. 

A  paifwluyical  frdcturf  IS  oiie  produced  by  trivial  force,  as  the  result 
of  disease  which  weakens  or  destroys  the  baiie. 

All  unnnilftl frnduTf  is  one  in  which  union  has  failed  to  take  place 
Eifter  soniething  more  than  the  vAuaX  lapse  of  time. 

Hpiphi/ifKtl  separation  is  the  separation  of  an  epiphysis  from  its 
diaphysis  at  tine  cartiltigiuous  junction.  It  is  seen  in  personn  under 
twenty  years  of  age  IwfDrelliecsirtilaginousnnion  has  become  ossifieJ, 
and  occurs  moat  frequently  in  the  lower  ends  of  the  femur  and  radius 
and  the  upper  end  of  th«  humerus,  It  is.  apt  to  interfere  with  the 
future  fjrowth  of  the  bone  in  length. 

Eth>lo<;v. — The  causes  of  fracture  may  be  divided  into  prt^^u- 
])oxinff  and  cjrrUhif/. 

The  prcdiapoHiH^  cauaea  are :  itfx, — 10  tfl  1  aj^inst  men  during 
active  life.  Chanrjea  in  thr  HtrucUire  of  the  bnn^s,  from  aj^e  or  certain 
diseases,  aa  ricket*,  syphilis,  cancer,  and  disease  of  the  nerve  centres. 
Affr:  In  old  a^je  the  bones  ttecome  more  fragile  from  atrophy.  Shape 
Ori'l  position  in  the  ^JuMvn :  The  long  botiea  ate  more  liable  to  fracture 
than  the  short  or  irregular  Iwues,  because  of  their  length,  use,  and 
exposure, 

Exriling  cav^et  are  :  Riiemal  vialence  and  imwmlar  action.  External 
violetice  may  be  direct  or  indirect.  lu  a  fracture  by  dlrrct  violence 
the  bone  is  broken  at  the  point  where  the  violence  is  applied.  In 
fractures  by  imJirect  violence  the  fracture  ocenrs  at  a  point  distant 
from  the  application  of  the  violence,  as  where  the  force  is  applied  to 
the  two  ends  of  a  long  bone,  causing  fracture  at  the  weakest  point 
Mttsculiif  atHioii,  by  sudden,  strong  contraction,  will  sometimes  cause 
fracture. 

SvMPTOMa  and  signs  of  fracture  are  divided  into  aulgeftive  and 
obf<reUce, 

Subjeetipe  Syinptontn. — Pflta,  spontaneous  Or  caused  by  pressure  or 
motion,  is  a  constant  symptom,  /,«««  of  fuHCtwn.  more  or  less  com- 
plete, according  to  the  nature  of  the  fracture  and  the  bone  affected. 
Shock,  or  other  cuDstitutioual  disturbance,  as  chill  or  rise  of  tempera- 
tare,  sometimes  seen  after  fractures  of  large  Imnea,  like  the  femur, 

Ohjriiivp  Sipnptoma  tjr  Siijna. — JirfurmUy.  which  may  l>e  :  Swelling, 
fnna  injury  to  the  soft  parta  (eochymosis.  with  a  mottled  appearance 
of  the  skiu,  otM:urring  a  day  or  two  after  the  i  nj  ury,  indicate.*^,  accord- 
ing to  Deania,  that  the  source  of  the  blood  is  the  medullary  cavity) ; 
Iritoitferge  or  litirrai  tlhtpiuremenl,  where  one  fragoient  moves  to  th« 
side,  front,  or  back  of  the  other,  but  not  sufficiently  to  overlap  itj 
anffuhr.  in  which  the  loug  axes  of  tlie  two  fn^menlA  make  an  angle 
with  one  another;  rvtai'y,  in  which  one  fragment  rotates  on  its  long 
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asis,  tht  other  perhaps  remaining  stationary :  ihvrienitig  or  orcrri'Iinff — 
one  fpugmeut  ovorlapa  the  oilier,  producing  shortening;  luNgituilintil 
efjxirfition,  a.s  in  fracture  of  the  patella,  olecranon,  and  os  calcis ;  and 
impacluiii.  in  which  one  fragment  penetrates  and  remains  fixed  in  the 
ottier,  in<.iic!ited  hy  more  or  less  shorteniug. 

Th&  existeruv  of  an.  abnormal  point  of  motion^  vrhen  cleariy  estab- 
lisJied.  U  pathognomonic  of  fracture.  This  is  absent  in  impacted 
fractures, 

Crrpilm  is  a  i^ign  of  j^reut  valii'e,  and  is  both  a  senHVtjon  anil  a 
Bouud.  It  is  obtjiiucd  by  rubbing  the  two  fragm<enlji  l^igether.  (.'are 
should  bo  taken  in  utieiupting  U>  elicit  tins  sign  not  to  injure  the  soft  ' 
parts  or  to  breat  up  an  impaction  inadvertently.  Conditions  which 
may  be  mii^taken  for  ci*cpitus  are  crarkliiig,  from  the  presenoe  of  gaa 
in  the  tissues ;  the  grating  of  ottfopki/fis,  or  of  Inn1hi4in9  of><^tlts  from 
inflammatory  deposits.  From  these  crcpilns  is  to  be  dislingulslied  by 
attending  conditions  rather  than  by  the  ditference  in  the  character  of 
the  sound  or  sensation. 

CireumManliitl  glffnji  of  ftafinr>"  are  such  :\,<  the  flow  of  blood  audi 
cereliroBpiniil  fluid  from  the  ear  in  fracture  uf  the  middle  foaea  ofj 
the  skull,  etc. 

DiAGNo.'^is. — There  is  no  difficulty  in  making  the  diagnosis  of 
fracture  if  displacement,  mobility,  and  crepitus  are  present.  Whea 
great  swelling  has  taken  place,  or  lu  impacted  fractures  or  thoae  sit- 
uated near  a  joint,  the  diagnosis  may  be  diflScnlt.  Impacted  fnwtTires 
luay  be  detected  by  considering  the  history  of  ttie  ciise,  seat  of  tlie 
pain,  and  noticing  oarefully  awy  defi.*rruity,  such  as  a  slight  degree  of 
shortening.  Fraetnres  may  l»e  dia.tinguishe<I  irom  tlidwal'wns  by  tho 
existence  of  an  abnormal  point  of  motion,  aud,  possibly,  stiortening 
and  crepitus.  In  dislocjition  the  shnftai  the  bone  is  not  8horlem«d 
and  there  is  tio  abnormal  point  of  motion  iu  the  bone.  £pipht/ncat 
tfpanUionma.yhe  reeogni7*d  by  the  age  of  the  pjitient  (under  twenty)  j 
the  situation  ^  the  absence  of  crcpitua.  or,  if  present,  of  the  soft 
variety  ;  and  the  use  of  t-he  Roentgen  rwy. 

PK<«iS(»ira. — The  prt^uoais  depends  on  the  age,  aes,  and  general 
condition  of  the  patient,  as  well  a.s  on  the  character  of  the  fracture 
and  the  treatment  eniploye<l.  Componnd,  esjiecially  gunshot,  frac- 
tures are  more  serious  than  other  varietiea,  and  often  require  two  or 
three  times  a.s  long  to  rejiair. 

Repair  <ji'  FKAiTt'Hr-», — On  the  oceurrcnee  of  a  fraetoro  the 
soft  ti>%8ue8,  including  the  periosteum,  aro  more  or  less  injured.  This 
is  follow(xl  by  the  e^'iision  of  Mood  and  the  formation  of  <»  clot.  Tho 
periosteum  is  lorn,  but  fnigments  Usually  remain  connecting  the  en<ls 
of  the  boD*  (periosteal  bridgei*),  which  are  suppt«e<I  to  play  an  im- 
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rpart  in  d'ftermining  tUe  locatinn  of  new  bone  in  the  process 
C^wjwlp.  There  are  an  aocumalatioD  of  leiieocjtts  and  a  prolifera- 
tion of  the  cells  of  the  periostenm,  the  mcdnlla,  and  othci-  tissues  by 
karynkinesis.  This  afxnmiilatian  of  cells  of  various  sizes  and  ehapee 
forms  a  mufs  of  c^tnhryoQic  tissue  which  Hlls  np  tlie  lue'dullary  cav- 
ity, lies  between  the  ends  of  tlie  bones,  and  forms  a  spindle-shaped 
saass  which  surrounds  the  two  fragments.  Tbis  is  the  tniiporarii  or 
Xtroritiwniil  caHus.  The  portion  on  the  ontside,  fonnetl  principally 
by  the  periosteum,  is  known  as  the  ejieni-al  calhis;  that  in  tiie 
medullary  eavit\',  the  int-ernal  or  pin  callus  ;  and  Ihe  portion  tetweeii 
the  ends  of  the  l>iiiics,  the  iiilrnnrtliari/  callus.  Ossiflcation  takes 
place  by  means  of  oideobiagts,  aud  the  callus  is  gradually  converted 
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Plo.  116.— PomiBtioH  of  cnllUB  In  a  tntcture  rcven  dnvt  cM  ■■  ",  lif.llfi-iiiliiis  [wrinBlmim  Btno- 
ItlUtt  with  mlCOIk-i:  b,  llcUfly  (omieil  rartlUf^;  r,  ttnal\  blr-ml-YVHwl  with  uToIIcn  enildthcllum : 
d.  itmnuUtlon-tlMiie ;  f,  oUyeTof  l.*n«  which  taieano  p»rt  In  the  prooeaB.    (F.  C.  Wood.  M-D  | 


imto  spongy  bon*.  0«teobl&Jits  ar«  large  angular  cells  which  make 
their  appearance  about  the  third  or  fourth  day  afler  the  injury,  lying 
in  Ihe  deep  layers  of  the  pi'riostenm  and  in  the  membrane  lining  the 
medullary  cavity.  Their  function  is  to  deposit  lime  adts  in  the 
embryonic  or  osteoid  tissue,  nsnally  beginning  atmut  the  third  week. 
Blood-veg-sels  extend  into  the  callus  while  it  is  soft,  the  osteoblaate 
arrange  themsflves  around  them  in  eoucentric  rings  acid  form  .sncc^- 
eive  layers  of  bone  froui  without  in.  Thiia  the  tatatHir  and  the  Haver- 
Biaa  canals  are  formed.  Some  of  tlie  osteobliisls  are  left  between  the 
rings  of  bone,  forming  "bone-corpnsclcs"'  lying  in  the  lacunfc,  Tho 
manner  in  which  lliecanalienlinre  formed  isnot  known.  In  the  mean 
time  the  ends  of  the  bone  undergo  an  osteoporosis,  the  Haversian 
canals  being  filled  with  round  cells  gradually  enlarge  ftty  that  llie  bone 
becomes  porous,  soft,  and  finally  the  graikulation  tissne  on  the  two 
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einls  meots,  blends,  ami  becomes  osBificd.    TLis  is  tLe  dffiniti^  or 

»2>nin(invHt  ciiUiis,  and  is  eomtilelely  t>ssifieil  in  about  four  mouths. 
Tlie  propimoiial  callus  bolds  tbe  fragments  Armly  in  plai>e  wliile  the 
prnnaiu-iit  callus  la  being  fornied,  after  wliicli,  tbei-e  lieing  no  furilier 
usofoi'it,  a  priM'ess  of  ab8ori»ti^>ii  takes  place,  by  nieansot'wbicli  tJie 

■  pi'uvifiional  eallus  dlLsappears  from  tbe  medallary  canal  and  from  tbe 
outside  of  the  boue,  Tliis  is  supposed  to  be  done  by  tlie  (inttitfltixIXf 
large,  awgubir  eella  lying  in  semilunar  extsivatioiis — lacniiip  of  Hnw- 

I'Bbip — in  the  bono  substance,  beneath  the  perioateumt  or  in  the  iiifdul- 
Jary  spaces.  According  to  Senn,  they  are  simply  tutfi-itbtnnts  uliieb 
liHve  lost  their  Ironeprodueing  function,  and  absorption  follows  from 
vaut  of  supply.  KlebH  bt-Iieves  that  they  a^ci-cte  a  chemical  snb- 
—  Btanwj  which  decaleJIieH  bone.  Both  the  temporary  and  permiineiit 
pcsilluaareat  one  time  porous^  but,  wiiJe  tbe  temporary  callus  becomes 
more  and  more  porous  uutil  it  is  completely  absorbed,  tlie  permaueut 
callus  becomes  more  compact  and  harder  until  it  has  tbe  compositiou 
of  true  bone.  Sonietiinea  tbe  callus  fails  to  ossify,  and  tlelayeil  vnUm 
or  ununitfifrndure  i-esulta.  In  other  cases  uo  callus  is  formed,  bnt  a 
process  of  altMorpliun  takes  plucusothat  the  ends  of  the  Iwines  are 
rounded  off.  pointed,  and  diminished  in  size,  or  completely  absorbed 
arreu).  Exubemut  callus  may  press  on  surrounding  structures, 
lOlade  nerves,  orencroach  on  iieigbboriag  joints,  Sometiuies  callus 
fauTKHtcd  iu  its  development  in  the  fibrous  sta^,  and  fibrous  union 
is  the  result.  In  spongy  bone  the  reparative  process  pnxieeds  more 
rapidly,  and  is  doue  principally  by  the  bone  itself,  as,  on  ainrount  of 
its  ponistty.  granulation  tissne  forms  Sooner  than  in  Compact  l>One. 
Fractures  of  cartila^  are  repaired  by  fibrous  tissue  ;  sometimes  the 
tissue  is  partly  cartilagimiusand  partly  bony  (Stiinson). 

CoMi'i.iCATioxs  OF  Fkaitlkivs,— 7/cmofTA«</c  usually  gires  no 
fierions  trouble.  Nuif/Ural  ejitph sterna, ^^the  entrance  of  air  or  gaS  int<> 
the  connective  tissue  of  a  part;  the  source  of  the  gas  may  be  & 
vouod  of  the  Inng,  iiitts*tiiie,  air  sinuses  in  the  liones  of  the  head,  or 
it  may  re-Milt  from  the  growth  of  ga..-s-itrodueiiig  bacilli,  as  the  bacil- 
lus of  malignant  tedema  or  tbe  bacillus  acrogenee  eapsulatus.  Fut 
eniMigm,  from  crushing  of  the  bone  marrow,  may  occur  in  the  lungs, 
brain,  spinal  eord,  and  kidneys. 

■  Other  complications  am  gaugrene,  Hepticiemia  and  pyicmia,  osteo- 
myelitis, delirium  tremens,  pueuniouia,  tvlaiais  a-dema  of  limbs, 
and  Mitlentng  ofjoiuLsund  tendons. 

Ghnkkai.  Thkatmknt.— For  transportation  tbe  limb  may  l»o 
temporarily  fixed  by  the  appHtuitiou  of  spHuta  outside  of  tbe  cloth- 
ing of  tlie  patieoL  Splinbi  may  Ix  extemporized  froiu  wispa  of 
Strav,  oakum,  or  sevend  folds  of  tbe  elolbiug,  an  tbe  coat  of  ths 
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patient  or  of  an  attendant,  wliieb  in:iy  be  applied  and  fixed  to  the 
limb  by  means  of  bandages  or  strings.  Take  care,  in  lifting  tbe 
patient,  to  handle  the  limb  properly,  lest  damage  to  the  soft  tissQes 
be  produced,  or  a  simple  fracture  be  converted  into  a  coTupound 
one.  Before  lifting,  always  extend  the  liiiil) ;  for  example,  in  frac- 
ture of  the  leg  the  foot  ahould  be  grasped  by  the  ankle  and  strong 
extension  made,  when  th^  limb  may  be  lifted  witli  safety  aod  com- 
parative ease  to  the  patient. 

At  the  bospital,  the  clothing  should  be  removed,  as  a  rule,  by 
ripping  up  the  seaiiia  and  cutting  off  the  boots  or  shoes,  to  avoid 
uu necjessary  uiuvemeuts  of  tlie  limb.  Frwiut-utly  it  ia  necessary  to 
give  an  anffiSthetic,  to  prevent  pain,  to  relax  the  niuacles,  aud  permit 
of  pmper  reduction.  Should  the  muscles  prevent  sufficient  exten- 
sion to  bring  the  ends  of  the  fragmetil»  into  :ipposition.  Deunis 
advises  tenotomy  of  any  muscles  which  resist.  After  adjns.tment  of 
the  fruguieuts,  suitable  splints  are  applied,  in  order  to  iuiniobilize  the 
piirta,  including  the  nearpst  joints, 
and  prevent  a  i-enirrence  of  the  dis- 
placement. If  there  is  nuieh  girrll- 
ins,  ^ith  the  formation  of  blebs  or 
great  damage  to  the  wift.  tissues,  the 
limb  should  be  placed  in  a  fracture- 
box  or  supported  by  sand-bags  until 
ill  a  suitable  condition  for  the  appli- 
cation of  splints. 

Three  methods  are  used  in  the  treatment  of  fractures :  (1)  JVmw- 
neat  fijratitm^  in  which  the  fragments  are  immobilized  until  union 
Occurs,  removing  the  apparatus  otily  at  rare  intervals,  for  exauiiiia- 
tion  or  for  other  good  reason.  (2)  The  amhulaitjrti  tnt-tiuHl,  which  con- 
sists in  the  application  of  a  plaster-of-Paris  cast,  in  fractures  of  the 
lower  extremity,  so  as  to  transmit  the  weight  of  the  body  from  a 
point  above  the  fracture  to  the  ground  through  tliecast,  thusenabling 
the  patient  lo  walk  on  the  fractured  limb  during  the  process  of  re- 
pair. (3)  The  mefkful  uf  mniwigt',  advoesited  by  Lucas  Championu iere. 
Extension  is  made  by  assistants  white  the  surgeon  massages  the  limb 
fifteen  or  twenty  minuter  daily  uutil  union  takes  place.  No  retentive 
apparatus  is  used,  unless  there  is  a  marked  tendencyto  displaceraeut. 

The  b^t  method  is  that  by  pennanent  fixation.  GofHl  results 
may  be  obtained  in  well-»<;lected  cases  by  the  other  nieUiods,— the 
ariil^itUiltirij  iti  tfaufiverse  fractures  of  the  leg  with  little  or  no  tendency 
to  di.ip1aeeuient ;  the  method  by  massage  in  fra<'ture5  of  the  upper 
extremity  with  like  conditions. 

tijtfiiits  are  made  of  wood,  uietul,  pasteboard,  felt,  leather,  plas- 
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t«T  fif  Paris,  Htarcli,  guQij  *"d  silicate  of  suiliinii  or  of  pot.iasiHm. 
Wofxlrn  spliiiU,  uiiule  of  Iif;ht,  thin  wood,  am  freqiR'iitly  used.  They 
should  \k)  well  pii<l<J(;d,  loiig:ei'  th:U»  the  broken  bone  to  wljich  tlipy 
are  applied,  ami  wide  enough  to  preveut  conBlri^ctioii  whvu  iLe 
baDi]»ge  is  applied.  Two  boards  are  jieiierally  used,  li^eNl  in  pln<'« 
by  means  of  strips  of  adhesive  plaster  or  turns  of  a  roller  Imndiige. 
Jlrltil  njttiiitsi  may  t>e  couetrui^ted  of  tin,  sheet-iron,  or  wire,  Pfustf- 
innrrd,  nr  hituler' x  board,  is  good  material  for  splints.  They  can  be 
soaked  iu  hot  water  and  moulded  to  the  limb.  TJudrussed  leather 
and  felt  may  be  used.  Pfatfrr  vf  Farm,  or  gypsum,  is  one  of  the  best 
miUerials  fur  makini,'  fracture  di-esslngs.  It  may  be  used  in  the  form 
of  a  Hfitint,  or  as  a  (■omplete  encftsement  of  tbe  liuib.  The  plaster  cant 
is  made  by  rubbing  dry  plaster  of  Paris  into  the  meshes  of  gaiiz* 
bandages  as  they  are  rolled  up,  dipping  the  rollers  into  water  until 
they  become  thoroughly  saturated,  and  applying  from  two  to  six 
layers  of  bandage  to  the  Ijmb  by  circular  turns.  Before  applying  the 
bandage  jiroteot  the  skin  by  meau9  of  a  smoothly  upjdieil  flannel 
banitage  or  by  cotton  wadding.  After  enc:isement  of  a  limb  in 
plaster,  watch  the  'Cirvnlation  Ciirefully  by  observing  the  toes,  which 
are  left  exposed  for  that  parpose.  After  hiU'dcnlng,  split  the  cast  on 
eaeh  side  and  retaiu  in  plaee  by  adhesive  plaster  or  Imudagetiu  Tha 
posterior  half  of  the  cast,  used  alone,  forma  the  "gutter  splint,"  No 
pntiait  ^Mitld  he  allitwed  to  U'ave  Ike  hottpUal,  after  aprinuiri/  dreMing  of 
ili'm  kil'il,  irllluiiil  /I'liiiiif  IhIiI  t/f  phtiftrr  ijilil  m  iji'/tenb'il,  _Vff//cri  of  thit 
prevauliuH  tiim  rfmiifft  in  ijiinymu'  tivil  Ibt  fuM  11/  the  limb. 


DELAYED  UNInN  AND  LMINITED  FKACTCRES. 

DcUtyt-d  uidtm  ia  not  aDuoDimon,  and  may  be  the  rc«iult  of  local  or 
constitutional  C4)aditions.  If  a  fraeture  fail  to  unite  after  the  USOal 
length  of  time — six  or  eight  weeks— it  is  said  to  l>eaca»eof  delayed 
union.  If,  aft«r  the  lapse  of  another  period  of  time. — say,  four  or  five 
months  from  the  begiuuiag,— there  is  Rlill  no  union,  it  is  calletlaeuse 
of  uDUiiilfd  ft-a^uyf.  This  is  a  rare  result.  On  esjimining  the  &Bg- 
meuts  they  are  usually  found  to  be  partially  united  by  means  of 
filirous  tissue,  [terhaps  ossified  in  pan«,  and  tbe  ends  of  the  bone  may 
be  rounded  off  or  pointed.  Sometimes  tbe  fibrtms  ti^ue  uniting  tbe 
Iragments  forni.<;  a  CApsule  containing  a  synovia  like  tiuid  about  tJi4 
endfl  of  tbe  bone,  whieb  may  be  smooth  and  covered  with  cartilage, 
vaaking  »  p»Fiuhtrthrusi». 

Etioixxsy. — The  causes  of  non-aniou  are  anatomical,  tocal^  and 
efumlifidionai. 

The  ajuUnmifiil  (vimw»  depend  on  tbe  direction  in  which  the 
Dntrieut  arterj'  of  Ihe  bone  runs.     The  end  of  the  bone  ojijtomie  that 
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towards  wliicli  the  nutrieut  artery  nios  is  must  likely  Ut  be  (lie  seat 
of  non-Luioii.  Assume  a>ittiag  posture  with  the  elbows,  hips,  iiucl 
knec-joitits  strongly  Hexed  ;  the  mitrient  art^eriesof  the  extremities  in 
that  position  all  run  down,  that  is  <"My  from  the  kliee-joint,  toWantt 
the  ankle  aud  hip,  and  ainiif 
from  the  wrist  siiiil  shoulder  and 
totnirdii  the  elbow,  (l>eiin35, ) 
The  hones  most  frequently  af- 
fected are  the  humeroB,  espe- 
eiully  the  upper  end,  the  tibia, 
and  the  femur. 


Fl'i.  Ilfl,  — 1'nunll.-.1  (ruilvire  ut  llic 
buiiiiTvit,  idlih  t*eutUriliT'.-W.  ^klAKWi" 
of  oppwtEe  cqL 


Fio.  119  — rnurilu^l  frbcturc  of  Ihr  humenu 
utter  four  opentloiu- 


Im/viI  nfunei  are  the  intorveution  of  soft  tissue  ;  too  much  mobility  ; 
too  mui'h  space  between  the  fragments,  or  iin|M>rfet't  eoaptalioii ;  in- 
terference wiUi  the  circalation  from  swelling,  impropemae  of  biiiiil- 
ages.  or  the  pressure  of  fragmeDt*  of  boqe ;  injury  t-o  the  nerve; 
inflammalory  pnwv^sea  5  or  the  exiatenee  of  eoui[Huind  fracture. 

Connlilutiiimil  muMtia  are:  .4gr,  the  condilinn  Iteing  most  frequent 
in  middle  life ;  and  certain  diitmitrn,  as  riekets,  B<*ur\'T,  dialwtea. 
febrile  conditions,  preBiuiticy,  prohmge*!  lat-tation.  aud  syphilis. 

TrE-VTMent.— If.  after  a  reasonable  time,  there  is  no  union,  the 
ends  of  the  bone  may  he  rublwd  together.  Should  this  fail,  or  in 
older  ca^w.  driUint]  may  \>v  tried,  making  several  drill  holes  in  each 
end.     Brofi-mtr  Kjtlinlit  may  \*e  oaed  to  eoable  the  patient  to  use  the 
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fractures  the  emls  iii:iy  bo  sawed  in  such  a  msiiiDer  as  to  permit 
fiplicing.  when  they  may  l>«  beld  in  pl;ici'  by  kangaroo  tendon,  or 
coarse  taigut  wrsipiH-il  aroiuid  the  bone  ami  tied.  In  uuunited  frac- 
tureof  one  bone  iiiasegmetitcf  alitnb  coutahiirig  two.  as  the  forearm, 
in  wbicli  non-niiion  is  due  to  loss  uf  bony  subshince,  it  may  be  iieeeS' 
sary  to  resect  n  portion  of  the  sound  bone,  to  permit.  iLe  ends  of  the 
fractured  one  to  be  linrngLt  into  apposition. 

ihimiitu-lwrnl  trcaiment  is  tiecessary  in  s,vphllis,  or  any  diathesis. 
Kassowitz  recommends  minute  iloses  of  phosphorus,  in  order  to  pro- 
dnce  osteoporosis  and  stimulate  the  Iwne-produciiig  processes. 

Faulty  usios  (deformity)  may  result  from  imperfect,  reduction, 
improper  dressings,  or  disobedience  of  the  patient,  and  if  the  useful- 
ness of  the  part  l>e  compromiseil,  the  treatment  consists  ju  refracture 
or  oeleotomy  and  the  pr<iper  adjustment  of  the  fi^gmeuts. 

COMPOUND  FRACTURES. 

Oampov.nAlfraa.area  are  serious  injaries.  They  may  be  produced 
"by  direel  force  and  then  are  more  severe  than  when  tliey  result  from 
indirect  violence, 

lu  tlie  (rtiitmnU  of  cumpouitd  frai^tures  the  indiciitions  are  to 
arrest  hrjnon/iii(/c,  pref-nt  infrclioii,  dtfiiit/t'rt  ilw  iot»«/w/.  provide  for 
fffirient  drniwif/i:  and  immobiiizc  fhc  frui/titrnts.  It  has  t»een  well  said 
that  the  fate  of  a  patient's  limb,  or  eveit  life,  often  depends  ou  the 
surgeon  who  first  touches  tlie  wound.  Hemorrhage  is  arrested  in 
the  amal  way.  Preparation  should  be  made  for  a  thoratigh  antisep- 
tic operation,  and  as  a  rule  the  patient  should  be  anjpstlietized,  the 
limb  and  wnnnd  thoronghly  cleansed  with  soap  and  water  applied 
with  a  bru.sb,  then  alcohol  and  solution  of  bichloride  1  to  1(HK).  If 
the  wonnd  is  very  small,  it*  in  fractarea  from  indirect  violence,  the 
projecting  end  of  thw  fragment  and  the  surface  of  the  wound  shonld 
Iw  sponged  off  wilh  biehluride  solulinu,  the  frju-tnre  reduced,  and 
the  wonnd  clotiHl  with  sutures  and  sealed  with  collodion.  In  severe 
forms  explore  the  deepest  n-cesses,  remove  fragments  of  bone  com- 
pletely detached  and  all  visible  dirt,  trim  devitalize<l  tissues,  aud 
wash  the  entire  wound  with  bichioride  solution.  DjBinage  is  pro' 
vided  for  by  a  rubl>er  tube  or  wisp  of  gauze,  the  fragments  adjusted 
and  lixed.  by  a  plaster-of> Paris  cast,  or,  if  this  is  inadvisable  on 
account  of  swelling  or  e.\:cessive  injury  to  the  soft  ti^nes,  the  limb 
may  be  placed  in  a  fracturc-b<n.  Should  everything  go  well,  as 
indiciili-<l  by  the  ]iulse,  temperature,  and  local  circulation,  the  dress- 
ing Qcfil  ui>l  Ik.-  di^liirlted  until  thr  third  day.  when  a  window  shonld 
be  cut  in  the  plnster  over  the  wonnd  to  permit  exaniiuation  ami 
ehuuge  of  dressing. 
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ePECIAL  FRACTURES. 

Fractures  or  tlie  difTerciit  bones  shonld  be  studied  tinder  the  fol- 
lowiug  liisLds:  Frequency,  varieties,  etiology  suid  pathology,  symp- 
toms and  8ign.%.  <)i fierestial  diagnosis,  complications,  and  Ireatiment. 

Fractche  of  the  KasaI:  Bosfi^. — Of  the  bours  of  tlie  face,  the 
ttasal  bouea  aud  tbe  i»/enor  wnxiila  are  tL<>se  most  frequently  fract- 
ured. Thw  most  common  seat  of  fracture  of  tbe  nasal  bones  is  in  the 
lower  tliird,  where  they  are  thin.  The  line  of  fracture  may  be  tnins- 
verse  or  oblique,  and  may  extend  to  the  uasal  process  of  the  superior 
maxilla  or  to  tbe  cribriform  plate  of  the  ethmoid  bone.  Fraetiires 
may  t>e  couimiinited  or  componnd  by  reason  of  wonniU  in  the  skin  or 
mucous  mcnibraiie.     They  ure  usually  caused  by  direi't  viideDce. 

SffJHptomx  nad  Hignta. — I'aiu  ;  swelling ;  hemorrhage  from  the  nose  f 
deformity,  the  nose  being  flattetied  or  deviated  laterally ;  and  au 
aboormal  poiitt  of  motion  and  crepitus  may  l>e  dett^oted. 

Cbm^jcufiojw-— Hemorrhage ;  emphysema  of  the  face  aud  eyelids  j 
septic  meuiDgitis,  if  the  cribriform  plate  be  involved;  and,  rarely, 
sappuration,  necrosis,  and  oltstruction  of  the  lachrymal  duet, 

Tfeaimeni. — Set  the  fr!^m«nls  and  straighten  the  septum  as  soon 
as  possible^  as  repair  takes  place  rapidly.  This  is  done  by  pressing 
the  fragnicnls  into  place  by  means  of  the  fingerSs  aided  if  nt/cteeaxj^ 
by  a  dressing  forceps  wrapped  with  cotton,  used  within  the  nasal 
cavities.  To  prevent  roeurrence  of  tlie  displacement,  apply  pads  on 
either  gidt-  of  tbi!'  nose  and  keep  iu  place  with  adhesive  plaster ;  plug 
the  DiKtrils  with  gau/'C  packed  around  a  liard-rubber  tube  ;  or  pass  a 
aeeiile  through  tbe  uose  from  one  side  to  the  other  beneath  the  frag- 
ments, which  are  held  in  place  by  a  strip  of  gauze  passing  from  one 
end  of  the  needle  to  the  other  across  the  nose.  Use  lead  and  opinin 
and  evaporating  lotions  for  the  swelling.  Bepair  occui-s  iu  from 
three  lo  five  weeks. 

Fracti  j{I':m  up  TlTC  SEALAic  HONE  are  rare  and  are  usually  tb« 
result  of  direct  violence  or  of  gunshot  wounds.  The  bone  may  be 
driven  into  the  antrum  of  Highiuore  or  the  zygomatic  arch  may  be 
fractured. 

Treaiment. — If  the  molar  bone  has  been  dri\'en  into  the  tmlram, 
producing  deformity,  restore  it  to  its  position  with  u  lever  or  gimlet- 
Ufted  tJirough  an  incision  made  iu  the  mouth  just  below  or  in  the 
chct.'k  justover  the  bone.  A  fractured  zygumamay  be  reduced  with 
the  Qngers.  If  depre*ie<l,  it  may  be  pried  out  through  an  incision  in 
the  skiu  or  by  pulling  ou  the  ends  of  a  strong  ligature  passed  beuealb 
th<*  bone  with  a  curve<l  needle. 
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Fhactuhes  of  the  superior  maxilla,  with  the  eiceptioii  of 
the  alveolar  borrler,  are  rare,  but  the  line  of  fructure  may  extend 
through  the  uasal,,  urbitiil,  or  palale  processes  or  throuj;]!  the  body 
of  the  bone.  The  lliie  of  fradure  sotuetinios  paf-ses  through  the 
body  of  the  bone  below  tlie  articulatiou  with  the  malar,  Ihrough  the 
autruui,  the  bmly  of  the  palate  ttoces,  ami  the  nasU  fossa)  and  pt*ry- 
gold  proces.-si's,  detaching  the  entire  alveolar  are-li  with  the  palale 
processes  of  b<~jth  superior  nia3:ill«  and  piLlate  boues  au<i  the  pt«ry- 
goid  proeesses  of  the  sphtnoid. 

The  a/fwc  is  u.Mi:iUy  direct,  occasionally  indirecti,  violence,  as 
from  u  blow  on  the  chin. 

Sympiome  an4  Siffus. — Pain,  swelling,  mobility,  crepitus,  irregu- 
larity of  tlie  teeth,  or  depression  of  the  malar  bone  If  the  antrum  is 
iuvoivecl. 

CotiiiAicatioiu. — Concussion  of  the  brain,  injury  tc  the  lachrymal 
dnct  or  infraorbital  nerve,  and  henitrrrhage. 

Tr&itmetil. — Fragments  of  the  alveolar  process  may  be  held  in 
place  by  wiring  the  teeth  togellicror  inserting  an  iiU^rdental  splint, 
or  the  lower  jaw  may  be  used  as  a  splint,  keeping  it  firmly  closed 
against  the  upper  jaw  by  means  of  a  four-tailed  or  Barton's  jaw 
tMindage,     Repair  takes  place  in  from  four  to  sis  weets. 

Fkactukks  of  thk  isFEKiOR  MAXILLA  are  most  common  be- 
tween the  ages  of  twenty  and  thirty,  may  be  compound  through  the 
skin  or  mucous  membrane,  may  involve  any  part  of  the  bone, — the 
alveolar,  condyloid,  or  eoronoid  pnoeesse^  the  body  or  ramus, — and 
may  he  single  or  mnltiple.  The  most  common  point  of  complete 
fracture  is  at  or  near  the  median  line  (^Gurlt). 

The  came  is  nsualiy  direct  violence,  sometimes  indirect  violence, 
as  by  a  bloir  on  the  chin,  causing  fracture  of  the  condyloid  process. 

Syinptojiia  and  viffjui  are  irregularity  of  the  teeth,  abnormal  point 
of  motion,  crepitus,  pain,  and  teuderuess.  When  tlie  condyloid  pro- 
cefiB  is  broken  the  chin  may  he  drawn  towards  the  injured  side,  while 
the  condyle  is  drawn  inward  and  forward  by  the  eternal  pt^r^-goid 
muscle 

(\}inplicaliims  are  loose  teelli,  suppuration,  uecrasis,  injury  to  the 
inferior  dental  nerve,  blading  from  the  cars,  or  couciissiou  of  the 
brain. 

Treatm/'nt. — Reduce  the  fracture  and  keep  in  position  by  wiring 
the  teeth,  passing  the  wire  two  twlh  from  the  line  of  fmcture  on 
either  side ;  by  an  interdent-il  splint,  or  by  the  use  of  splints  moulded 
to  the  chin  and  jaw.  composed  of  pasteboard,  letUher,  or  plaster  of 
l^is,  held  in  phwe  by  a  ftmr-tailed  or  Barton's  jaw  tiandage,  keep- 
ing the  lower  Jaw  firmly  closed  against  the  upper  jaw  as  a  apUnt. 

17 
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Feed  the  patient  on  liijuida.  Union  takes  place  iu  from  six  to  eight 
weeks,     Ocpasittiially  thlai/i-d  itninii  occurs. 

Feacturb  of  the  hyoii>  bone  is  rare,  and  usually  occurs  in 
the  greater  torim  neiir  Its  junction  with  the  body,  from  hanging, 
blowSf  or  being  graspeil  by  tlte  throat. 

Sifmptomx  and  SifffM.^Pain  on  speaking,  swallowing,  ormovingUie 
tongue;  hotirse  voice ;  cough;  abnoruiiil  point  of  motion  ;  and  ^uie- 
time?  hemorrliage.     Swelling  and  <edema  of  the  glottis  may  follow, 

l^eatment. — Attempt  to  reduce  the  fragments  and  prevent  swal- 
lowiug  as  ranch  aa  possible,  using  an  tusophageal  tube.  (Edema  of 
the  gloUis  would  require  tracheotomy. 

PttACTUEES  OP  THE  BTEHNUM  are  Simple  or  compound,  complete 
or  incomplete,  single  or  multiple,  transverse,  oblique,  or  horizontal, 
and  occur  most  frequently  at  the  junction  of  the  manubrium  with 
the  gladiolus,  as  a  result  of  direct  or  indirect  violence  or  muscular 
action.  ludircet  violence  may  act  by  forcibly  bending  the  boily  for- 
ward or  bax-kward.  Muscular  action  has  been  known  to  produce 
fractnre,  as  by  straining  during  labor  or  in  lifting  a  heavy  bcjdy, 

St/mptoui-H  and  Signs, — Pain  and  tenderness  ou  pressure,  crepitus, 
abnormal  point  of  motion,  sometimes  overriding,  cough,  and  expec- 
toration of  blood. 

Complications. — Pressure  on  the  lung  or  heart,  or  suppuration  in 
the  anterior  mediastinum. 

Ti-eaiment. — Reduce  by  preasnre  on  the  projecting  fragmeat,  aided, 
if  necessary,  by  bending  the  patient  backward  over  a  pillow.  If  re- 
daction is  impossible  and  pressure  symptoms  exists  operate  and  pry 
the  bone  into  place.  After  reduction  the  chest  may  be  fixed  by  a 
circular  bandage  or  adhesive  plaster.  Union  usually  takes  place  lu 
about  six  weeks  in  simple  oases.     The  prognosis  is  serious. 

Fkaotures  of  the  Kills  constitute  about  16  per  cent,  of  all 
fractures,  and  are  more  frequent  in  adults  and  old  persona.  The 
rib  most  frequently  broken  m  the  seventh  ;  the  most  common  poiuC, 
about  the  angle. 

The  varieties  are  simple  or  compound,  siugle  or  multiple,  complete 
or  incomplete. 

The  camii-t  are  direct  or  indirect  violesce,  muscular  action,  and, 
rarely,  coughing. 

Sfimptmns  arid  Signs. — Pain,  which  is  increased  on  inspiration; 
cough;  tenderness;  crepitns;  and  an  abnormal  point  of  motion. 
Crepitus  may  be  felt  by  the  hand  or  heard  by  the  ear  applied  to  the 
chest  while  the  patient  breathes.  There  is  seldom  displacement 
unless  several  ribe  ai-e  broken  or  the  fmcture  be  the  result  of  direct 
violeuce. 
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indingof  the  lung, 
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(hmplicaiiimx  are  snrgiral  eoipliysema  fi-om 

ineamothorax  from  tlii-  same  cause  or  from  componml  fracture 
Uitfiugh  tLe  Eskiii,  litemoptysis  or  hiemotliorax  from  the  lungs  or  from 

.n  intercostal  artery. 

Treaiment. — Fix  tlie  cbest  ami  prevent  pain  by  strapping  oDe-half 

■f  the  entire  chest,  from  axilla  to  ensiforra  cartilage,  with  broad  strips 
of  adhesive  plaster  applif:fl  during  espiration.  Pressure  of  a  frag- 
ment on  the  Inng  shonhl  be  relieved  by  nperution.  Hemorriuige 
may  be  arrested  by  pressure  or  ligation.  Air  or  blood  in  the  plenral 
cavity,  pnxliieing  serioiLS  symptoms,  may  be  removed  by  aspiration 
or  thoracotomy.     Fractnrits  of  the  ribs  usually  unite  iu  from  four  to 

Fkacturk  of  the  costal  cartilages  is  seen  in  the  a.ged.    Dias- 

Iis  Quay  take  I^lat^e  at  the  junction  of  the  cartilage  with  the  aternum 
or  with  the  rib.     Repair  usnally  takes  place  by  means  of  bone. 

FRAtTCJKE  OP  THK  CLAVICLE. — The  claviel*  is  brokeo  more  fre- 
quently than  any  other  trone  in  the  body  (Garlt).     It  occurs  at  any 
age,  but  half  the  cases  occur  iu  children  under  sis  years  of  age.     The 
most  common  point  of  fracture  is  the  niitldle  tliird  near  its  junction 
with  the  outer  third,  ti«Xt  the  ivcrouial  eud,  and  last  the  sternal  end. 
The   vitrid'tifn  are  simple  or  compound,  complete  or  iucomplete 
■nstick),  multiple  or  commluuted,  single  or  ilouble,  and  obli<jiie 
transverse. 

Eiioioffy.  —Direct  or  indirect  violenc'e  and  mnscnl&r  action.  A  fall 
ou  the  shoulder,  which  would  produce  a  dislocation  of  the  shoulder  iu 
an  adnlt,  fractures,  the  clavicle  in  a  child.  The  line  of  fracture,  when 
oblique,  runs  from  aljove  inward  and  downward  or  backward,  so  that 
the  point  of  the  outer  fragment  underliee  that  of  the  inner  one, 
Fracture  of  the  outer  third  between  the  alla4?hment  of  the  coracocla^ 
vicalar  ligament  gives  little  or  no  displacement. 

figiiiptuiHg  tiiid  tiiffnu. — The  patient  leans  his  head  towards  the 
affected  side  and  supports  the  elbow  with  the  other  hand.  There  are 
pain  and  loss  of  function,  crepitus,  an  abuormal  point  of  motion,  and 
displacement.  The  shoulder  drops  downward,  forward,  and  inward. 
In  iimomplffe  or  gran-sfkh  friictiirea  the  symptoms  a  re  obscure  and  the 
diagnueis  mw^t  be  made,  in  the  abtKnceof  defuroiity,  by  theage^  pain, 
tendernees.  some  toss  of  functiou,  ajid,  possibly,  yielding  of  the  boue 
at  one  point  on  pr^sure. 

OoiHplicatiotui  are  rare.     A  few  cases  are  reported  of  injory  to  the 
plexus,  the  lungs,  the  internal  jugular  vein,  or  Bttbolaviaa 
Is. 
The  pro(fnv»i»  an  to  uuioa  and  fnnction  is  good,  but  shorteniug  is 
e  rale. 
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Trpfilmt-nt. — Reduce  the  fracture  by  moving  tlie  slioulder  iipimrrf, 
bachmnl,  niid  out  tm  id  ami  pressing  tlie  ends  of  tb©  bime  into  |>ositiou. 
In  gjremikk  or  incompleta  frachirea  do  not  attempt  reJuction,  but 
simply  apply  an  apparatua  to  prevent  motion.  The  great  difficulty 
is  to  keep  the  shoulder  and  scapula  in  position.  Several  methods  are 
used. 

The  Recumbent  PosUum, — Keep  the  patient  i  ti  tied  three  weeks,  on 
bis  hack,  with  a£rin  narTOw  piKow  between  tbe  shoulders,  n-ith  the 
bead  slightly  flexed  so  as  tJi  relax  the  stt'rnomastoid  inusclOf  and  the 
arm  and  forearm  bonud  to  the  side  and  front  of  the  chest  by  means  of 
circular  tnrus  of  a  biiiulage. 

Saifre'a  Method. — Cut  two  Btripa  of  adhesive  plii8t«r.  each  three  or 
fonr  inctaea  in  width  and  about  two  yarda  in  length-     The  cod  of  oae 


&s^ 


Pio.  las.— flBjiv'i  meUiad  ol  dnaslnK  InKturcot  tbe  «UtIcI& 


■trip  eneirclee  the  arm  of  the  affected  side  just  below  the  axilla, 
forming  a  loop  which  does  iiot  compress  the  hlo^Ml-veasels  ;  the  other 
end  is  carried  around  the  batk,  Ijeneath  the  axilla  to  the  front  of  the 
cbest,  or  entirely  anmnd  to  the  back,  bo  as  to  draw  the  elbow  a  little 
back  of  the  axillary  liiie.  "Wliile  the  elbow  is  pressed  /orteard, 
ittiriinl,  and  vpirard.  the  second  strip  is  applied,  beginning  on  the 
shoulder  of  the  Bound  Bide,  passing  di£^;oflally  aeroas  the  back, 
beneath  the  elbow  of  the  aflectjpd  side,  along  the  forearm,  to  be  at- 
tached to  its  point  of  origin.  A  roller  bandage  is  applied  by  circular 
tnima  aboDt  the  chest  and  arm.     Cotton  or  linen  is  placed  so  as  to 
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preveni  cutaneous  Burfacps  fn;<m  coming  in  contact,  and  tlie  elbow 
ahoaUl  be  padded  to  prevent  excoriation. 

T/ir  \'r(jMum  Ifreminff, — The  hnnd  of  the  injared  side  la  placed  on 
tbe  oppo6tt-e  slioulder.  with  a  small  pad  in  the  axilla  and  a  layer  of 


k\ 


Fia.  137— VeljieBu'B  l«ailHg<^. 


cotton  between  the  arm  and  forearm  and  the  chest,  and  the  Velpeao 
bandage  applied. 

Miwrr'it  Ih-fujiinff. — Take  a  piyoe  of  cotton  cloth,  about  two  yards 
long  and  t«n  or  twelve  inchest  wide  ;  place  the  centre  of  this  bandage 
across  the  palm  of  the  hand  which  seizes  the  ellmw  of  the  patient ; 
the  end  of  the  baudiige  inward  towards  the  patient  is  then  carried  in 
fnmt  of  the  shonlder  nf  the  affcct^^l  side  and  over  the  back  to  the 
opposite  axilla,  where  it  is  held  by  an  arssistanl.  The  ont'er  end  is 
carried  across  the  forearm  at  the  bend  of  the  elbow,  between  the  arm 
und  the  chest,  iicross  the  hiu-k.  over  the  shoulder  of  the  opposite 
side,  where  it  is  fai^teued  to  the  other  end.  The  forearm  is  carried 
ill  a  filing. 

The  figurrttf-S  ilrfmnri.  suitable  for  fnietares  (vf  the  outer  portion 
of  the  clsiviele,  is  appUtnl  by  making  a  flgare  of  8  with  a  roller  band- 
age, which  crosses  and  makes  compression  over  the  clavicle  at  the 
puini  of  fractuiT,  anit  piywes  alternately  beneath  the  elbow  of  the 
alTeeted  side  and  arouud  the  cb&st,  through  the  axilla  of  the  opposite 
ftida 
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Method  hi/  Opprrtti'im. — This  is  the  only  way  to  get  reiH)Very  ■with- 
out  deformity  and  may  be  necessary  on  account  of  pressure  of  frag- 
ra«nta  on  the  blood-vessels  or  uer^'ea.  An  incision  is  made  oyer  the 
bone  and  tliu  fragments  are  adjusted  and  held  in  place  by  encircling 
them  with  several  coarse  strauds  of  kangaroo  tendon,  or  silver  wire, 
applied  by  means  of  a  large  carved  needle.  The  arm  is  then  bound 
to  the  chest  by  circular  turus  of  a  bandage.  The  writer  liaS  used 
this  method  In  se\-eral  cases  with  excellent  results. 

FttAOTUttES  OF  THE  soAPULA  form  less  than  one  per  cent  of  all 
fractures,  and  may  occur  iai  the  body  of  tbe  bone,  inchiding  the 
superior  and  inferior  angles,  the  spine,  the  acromion  pn)ces6,  the 
eoracoid  process,  the  surgical  neck,  and  the  glenoid  cavity. 

The  cttnsi's  are  lUn'ct  i'Mejice,  as  by  a  blow  oa  the  shoulder ;  imii- 
red.  vwtence  tratisniitted  tbrongh  the  humerus;,  or  miatnilar  action 
from  contraction  oftlie  deltoiil,  biceps,  etc. 

In  fractures  of  the  suri/ietU  jif^ok  the  line  of  fractnre  may  pass 
through  tbe  supniseapular  uotcL  to  the  axillary  border,  or,  begin- 
ning in  front  of  the  coracoid  process  or  ■within  the  articular  border, 
pass  obliquely  downward  to  tbe  axillary  border. 

StjmptQnis  and  Stifns. — In  fractures  of  the  hodif  crepitus  may  be 
detected  by  placing  the  baud  flat  on  the  body  of  the  bone  while  the 


yio.  lat  —  FrwTiure  oi  iiie  liodjraf  tbe 


rjo.  129.— Frwrmrc  of  llie  wn-inliiu 
[irwieu.    I  WIiKrton  ftli>1^  ('iinl*.) 


arm  in  moved  in  various  directiona  An  abnormal  point  of  motion 
or  irregularity  may  be  discovered  by  pnlpaMon,  by  pacing  Ibe 
fiogers  along  the  vertebral  border,  CT  by  grasping  the  inferior  angle 
and  moving  it.  Fractures  of  the  aphu?  and  acromion  ran  easily  be 
detected  by  crepitus  or  abnormal  mobility.  Fraclnro  of  the  conu-mil 
procens  is  indicat4?d  by  pain  on  flexing  the  tVjrearm,  from  ooiitniction 
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of  the  biceps,  tenderness  ot»  pressure,  and  the  detection  of  mobility 
Of  crepitus  ly  deep  pretisiire.  In  fracture  of  the  ncfk  tbere  is  flat- 
ning  of  tlie  abuiilder  wiJIi  Hbnoriual  prominciice  of  the  acromiou 
process.  The  arm  may  be  Icugtbeiied  froiu  the  m^rouiion  to  the 
eltwT.     The  deformity  is  easily  correctfid  by  lifting  the  ellxiw,  but 


"/' 


.  IKK — PnoMiB  of  the  iCorsMld  proeeM 

•it  lliu  JBTipula. 


Pro.  I3t.— F>Br!lun-or  Ihe  atukof  the 


[recuts  on  dropping  it,  thus  difTvriD^  from  dislocation.     The  cora- 

[ooid  process  may  l)e  found  to  move  with  the  head  of  the  humerus  ami 

epitns  is  usimliy  elicited  during  manipulation.     Fmctuies  of  the 

aivitg,  unless  they  iuvolve  the  neck  of  tlie  bone,  are  difficult 

jf  diagnosis.     Crepitus  may  l>e  obtained,  or  the  Roeutgeu  ray  toaj 

\  reveal  (be  nature  of  the  injury. 

Trfiitm^nl.^Jn  frnetures  of  the  btxttj  and  tlie  ijtiiu'.  nder  reduction 
[spply  a  broad  pad  over  the  site  of  the  fraclure,  hold  in  place  with 
1  adhesive  plaster,  and  bind  the  Jirm  to  the  Bide  of  the  cbesL     Fract- 
ures of  the  a/'roinkm  pntfrJts  and  «vrt  Rhuuld  be  treated  by  iin  axil- 
lary pad  and  the  fignre-of-8  tKindage  from  the  elbow,  crossing  on  the 
[top  of  the  shoulder  through  the  opposite  axillu  and  return.     When 
corned  process  is  fractured,  the  Velpeau  dressing  places  the 
in  the  t>eflt  position  for  j'tpair.     Union  is  usually  sufficiently 
i£rm  to  dispense  with  the  di'OMsing  at  the  end  of  six  or  eight  weeks. 

FKAL-ri'KEt*  OF  THK  Hu.MKKi:.-^. — Fmctures  of  the  humerus  eon- 
latilnte  about  eight  ])er  cent,  of  all  fractures,  and  include  those  of  the 
[tipper  cUremityr  lower  extremity,  shaft,  and  epiphyseal  separatloD, 
FKAiTi'Ria*  tiv  THK  UPPKK  KSTREMITV  iiicludc  the  head  of  the 
tlione,  the  anatomical  neck,  the  surgical  neck,  the  tuberosities,  and 
[epiphyseal  aepiu^tioa. 
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fall  striking  on  the  sliouliler.  especially  in  old  persona.  Id  fracture 
of  the  aui-ffiaU  na'/c  the  line  uf  fracture  passes  between  tlie  tuberosi- 
ties above  and  the  insertion  of  tLe  pcc^tomlia  ntfljbr  and  teres  major 
Iwlow, — the  most  common  fracture  of  the  upper  end  of  the  lione. 
The  ccusf  is  usually  a  direct  blow  on  the  arm  or  shoulder,  sometimes 
A  fell  on  the  elbow,  find  rarely  nmscnlar  action.  Fmctnrea  of  the 
tubtroaitics  may  'Occur  with  fracture  of  the  atiat«iuical  neck  or  sepa- 
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Fill.  I3S.— Fi-Bfturv  of  lliv  tuifriral  neck  cil  the  humenu:  I,  deltoid  niucle:  2,  pn-larklb 
nui;()r,  liiriLiM]  doM  II  [mhi  Hi.  urb^nn;  X  latlniiiiUB  iliitM,  fttUkchrtl  t»  Ihe  hnmerui;  1,  sub- 
•iii|>u]|irU  aiiu(ti' :  S,  >iiiinuti4>iaiuH  iiiiufii;. 

rately.  The  cauar  is  direct  violence  or  muscular  action.  Epiph^eai 
eeparation  occurs  in  jjcrsons  under  twenty  yciii-s  of  age.  the  tidierosi- 
ti«  being  detached  with  the  hea<l  of  the  bone. 

Symp/oww  and  SiffH3. — In  fracture  of  tlio  anatomical  neck  there  are, 
liesideis  the  usual  signs,  promineuce  of  tbe  acromion  and  tlatt«alng 
of  the  Khiiulder,  if  there  is  d isplacfment*  caused  by  the  upper  end  of 
the  lifwer  fragment  being  drawn  inward  by  the  action  of  the  pect'Oralia 
tn^or,  shortening  of  the  arm  probably  half  au  inch,  and  crepitus  on 
rotation.  When  impaction  occurs  there  is  no  crepitus,  but  there  may 
ba  Blight  shortening  and  deviation  in  the  normal  asisof  the  humerus, 
Ja  fracture  of  the  «wr9i«il /wvA- tliere  are  crepitm,  auleaa  inipaet«d,  and 
an  •ibnnnnal  jmiui  >•/  motUm.  In  Mlqup  fraetures  there  ia  shortening  of 
alK^ut  one  inch,  the  lower  fragment  twing  driwu  upward,  inward,  and 
forward.     In  fnicture  of  tJie  ffri-nlrr  tiihrnmifi/  there  is  broadeninff  of 
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tbe  joints  n-f^U^ut  may  be  proiiueed,  and  the  tuberosity  may  be  folt  as 
a  loose  fragnieot.  In  fpiphifsfal  Hrpctruihu  mi  ubnonnol  point  of  nwUutt 
and  aitft  (•rrpitm  uiny  t>e  obtained,  and  a  proniiiience  is  seen  uii  tbe 
front  of  tlie  aboulder  juHt  below  tLc  aarotuiou,  c&used  by  the  projec- 
tion of  Ihe  uppi-r  end  of  [bo  shaft. 

CompHfatiojis.^l^  detacbment  of  the  head  at  the  onalvmicnl  neck 
unioii  often  fails  to  Utke  place,  or  the  callus  produced  may  impede 
the  fcnctio-u  of  the  joint.  In  fractures  of  the  smifical  neck  the  long 
head  of  the  biceps,  axillary  vessels,  and  nerves  may  be  injured. 
Eplphtjaral  uriHiratiiin  may  arrest  growth  of  the  humerus. 

Trcatmntt. — In  fracture  of  the  aiiatotnUul  lurk  or  of  the  luMil,  fix 
the  arm  by  binUing  it  to  the  chest  for  six  or  eight  ^cekit.  Should 
ankylosis  follow,  excise  tbe  head  of  the  bone.  In  fractures  of  tbe 
surtfifttl  ntvk  reduce  by  extension  and  coanter-exteusion,  and  ai>ply  a 
roller  bandage  from  the  fingera  to  the  shoulder.  Phw*  a  thick  layer 
of  cotton  from  the  u.>:i11a  to  the  elbow  on  the  side  of  the  chest,  attd 
bring  the  arm  against  it.  Apply  a  shoulder-cap  long  enongh  to  ex- 
tt^ud  from  above  the  shonlder-joiiit  to  the  lower  third  of  the  arm  and 
widi?  enoagh  to  include  half  the  circumference  of  the  arm,  and  hold 
in  place  by  a  roller  bandage  around  tbe  chest  and  arm.  Put  the  fore- 
arm in  a  sling.  The  di*essings  should  be  worn  for  sis  or  eight  weeks 
and  changed  once  a  week.  Extension  may  be  produced  in  obliqne 
frat'tures  after  the  manner  of  Buck^s  extension. — nttaching  a  weight 
of  from  three  to  five  jiounds  to  the  elbow.  Care  should  be  taken  not 
to  province  over-esteasion.  IMachttunit  tif  the  grtulfr  luhermiiy  may  l>o 
treated  by  pressing  the  fnigmeut  into  position  and  securing  by  com- 
presses and  adhesive  plaster,  or  by  oi>eration.  The  reanlt  is  comniooly 
union  by  fibrous  tissue.  Kpiphi/und  nrparaiion  must  be  reduced  under 
amE»4tlie5ia  and  the  arm  fixed  iu  Velpeau's  poBitiou,  or  reposition 
effected  by  open  operation. 

PHAtrrt'KK  OF  TICK  SHAFT  OF  THE  HUMEHirs  includes  fractures 
between  the  attachment  of  the  pectoralia  major  and  the  upper  por- 
tion of  the  eupntcondylar  ridges,  and  may  oc*ur  above  or  below  the 
altaehment  of  the  deltoid  muw?]e.  The  lotcer  half  is  more  frequently 
affected,  tbe  fracture  Iwing  usually  oblique^  downward  and  outward. 
In  ihe  itpjter  half  transverse  fnicture  in  more  frequent.  The  nitmca 
are  external  violence,  direct  or  indirect,  and  muscular  action,  m  from 
throwing  a  stone. 

S>finitlvin«  mid  Hirfiut. — There  is  usually  shorteuiag  of  about  one 
inch.  »n  iibnormal  iK>int  of  motion,  crepitus,  and  angular  deformity. 
The  displat^^mcnt  depends  on  the  location  of  the  fmclure.  In  the 
ujtjrer  half  the  upi>er  t'ragni(!-nt  is  dmwn  inward  by  the  eh*«t  musclea 
and  the  lower  fragment  outward  by  the  deltoid.     In  the  iotwr  half 
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tte  upper  fragment  is  drawu  outward  and  somewhat  forward  by  the 
deltoid  and  pectoralia  msuor^  while  the  lower  fragment  is  drawn 
apward  and  backward  by  tlie  triceps  aLd  biceps, 

CompliiHtiwiit  are  iiijury  to  the  musculospiral  nerve,  primarily  or 
by  preasnre  from  the  callus  during  repair;  gangrene,  from  injury  to 
the  blood-vessels  ;   and  non-union. 

Tr«i/*«efrf.— Ueduce  the  fragment,  apply  a  roller  baudage  from 
tingers  to  axilla,  and  place  the  arm  and  forea^rm  on  a  w«1l-padded 


Fio,  LIS.— DfCMlv  (ftr  fmrturc  of  Ihe  6lmlt  ot  the 
himnTiu. 


Fig.  1*).— FYBcture  lil  tlitf  Inwer  [hinl 
<■(  llie  huinvnui,  uitli  uvcrlHpiiliiit. 


internal  angular  splint  estending  from  the  axilla  to  the  end  of  the 
fingers.  A  shoiilder-^cap  ^-xtemliiig  to  the  elbow  shonld  then  \m  ap- 
plied, and  the  arm  fixed  to  the  chest  by  a  roller  baudage,  the  forearm 
beiug  caiTied  in  a  sling. 

Fhactukes  of  the  lower  extremity  are  supracondylar,  inter- 
condylar, condylar,  epicoiidylar.  and  epiphyseal  separation.  Thoj 
ciiu«-«  are  director  indirect  violcuce.  In  supracondifkir  fracture  the 
Hue  of  separation  pa-sses  traiivcrsely  or  obliquely  through  the  ex- 
panded portion  of  the  Iwiiie  above  the  condyles^  En  interroMbjiar, 
Tnhapp.  or  Y-»hape  fmcture  the  trausTers©  line  alwve  tho  condyles  ia 
joiaed  by  another  passing  vertically  between  tlieni.  CmuhjUtr  fract- 
ures mtvy  affect  either  condyle,  the  line  of  fracture  running  obliquely 
downward  into  the  trochlear  surface  or  to  the  inner  sidi?  of  the  cap- 
IteUom.     Either  rpiPondifU  may  be  detached,  the  internal  more  fie- 


96S  8UR0ERT  OF  BTPTEMS  AND  FEGIONS. 

qneiitly.  It  occtii's  in  cliildren  as  an  epiphyseal  separation,  the  result 
of  diceet  vioJence  oi'  musuclar  iiction.  In  epiphyaeal  aeparotian  the 
articular  surface  of  tie  bone,  including  the  trochlea,  capiteUum 
liuiiiLTi,  condyles,  aod  epicondyles,  may  be  detached  from  the  sLsift 
altogether  or  in  part. 

Symptonm  and  Siffwi. — Id  mtpraconthjUir  fracture  there  are  pain, 
molcility,  (tropilus,  sliort*?iiiug  of  the  hiimcnift,  und  displacement  of 
the  lowbr  fi-agiueiit,  with  the  olecrauou,  Ijackward,  while  the  upper 


»W   I41.-Jluiifiu»nr1yUr   (raotnre  of   (he  hun.*ni»;        nA.H:,-T-rnclureof  tbecomhlonr 

i'ti«rmM4irtiUoilliiHiii'e!nent  nf  tht  tfHiitii.'iit".  Ihehumerui,  ( Whurtomoid  Cunli;) 

fniKiiU'Dt  t»roioclf4  in  Irotit  of  the  jO'int,  where  it  tuay  be  felt.  Id 
inlfrfiindi/lur  w  T-/rtuinrc  the  joint  is  increased  in  breadlh  and  the 
I'DudyloH  miive  independently,  one  ou  the  other  and  on  the  shaft  of 
Uif  biiiie,  willi  crepitns.  Epipliymtil  s'-pfti-alUnioccai-s  in  the  ynung, 
(h»  lliiH  ofM-iramtioD  iA  apt  to  >>&  tmnsvci-se  above  the  epicoudylee  or 
ohllijiwly  Iw'tween  the  two,  and  the  crepitus  is  soft.  Fracture  of  the 
dniiifilrn  in  di'1eetc<l  \ty  mobility  and  crepitus. 

i'luaplifiiltunii  mny  be  ankylosis  from  invoIvemeDt  of  the  Joints 
Injury  of  lh«  ulnar  or  median  nerve,  or  of  the  brachial  artery. 

Ti'i'iitiiuiil. — Ciu-e  is  neceasjiry  to  prevent  ankylosis  or  deformity, 
mililUiH  viiniH,  '■puiistock  deformity,'' — an  abnoruial  inclination  of 
^lu   Ainwrm  to  the  ulnar  side,  so  that  the  "carrying  power'^  is 
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impeded.  Occosioiialty  the  oppoeile  deformity,  cabitita  valgus,  is 
seen.  They  may  occur  in  condylar  or  snpnwoiHlylar  fiiictiires.  fntra 
the  elevation  or  lowering  of  eitber  con- 
dyle. Autesthesia  is  gL-nfTally  neces- 
sary to  permit  a  thorough  lexaunnntion 
aatl  the  proper  treatment.  After  rednc 
tion,  place  the  arm  and  forearm  oo  a 
well-padded  internal  angular  splint  or  a 
ptwtcrior  rectatigular  filter  spHnt.  Tl 
ia  often  better  to  ^t  Um  arm  in  the  ex- 
tended position,  using  a  well-padded 
anterior  splint  and  changing  to  a  HgLt 
angle  after  two  'weeks,  as  this  methud  is 
lf«s  likely  t<»  l>e  followed  by  cnldliLs 
varns.  The  spHnt  should  be  removed 
atlcitst  weekly  for  bathing  and  to  detect 
displaccuicnt  and  to  make  general  luo 
tion  of  the  joint  to  prevent  ankylosis. 
The  forearm  may  !«•  fised  iu  a  p«»sitiou 
of  acute  Jlrrion  after  reduction  of  the 
fragments,  and  giiwliially  extended  after 
union.  Wlion  jwssible,  aft«rthe  adjustment  of  the  dressing  an  es- 
amiuation  should  lie  made  with  the  Rovotgeu  ray,  to  determine  the 


ria.  us.— TubiiusTunw,  or  ■'Kiin- 
ftotlt  ili-fonnity."   nrtiT  fncHin-  cil 

the  lower irxirrmlTT  cil  ttit  limcDeniR. 
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Fid.  1M,— ei4Uiu  for  fnctuia  of  the  huaietu»:  A,  Miterbir  angulaj'  rpUni:  B,  pcaudot 

autLvr  *)iUnt. 

position  of  the  fnigmentB.    Wten  it  is  impossible  lo  reduce  or  hold 
the  fr-tgrncuts  in  position,  expose  by  incision  and  ^t«n  by  mciLUS 


270 


SURGERY  OF  SYSTEMS  AND  REGIONS. 


/ 


of  drills,  uaita,  kangaroo  t«m1oii,  or  silver  wire,  aa  practieeil  hy  Allis, 
Bolwrte,  the  writer,  and  other  surgeons.  Tlie  incision  may  be  made 
post<^riorly  through  the  triceps  jungele,  or  anteriorly  between  tlie 
biccijs  and  llie  supinator  longua.  If  ankylosis  ap|>ear  inevitable, 
flexion  at  ubout  n  right  angle  gives  the  most  serviceable  position  for 
the  patieut, 

FaiLTUUi;  oftiie  Ft)Ri^AnM. — Fractures  of  the  forearm  may  be 
divided  tiito  fniotures  of  biitli  buDes,  of  the  ulua  alone,  of  the  radios 
alone,  and  epiphyseal  »eparatioo. 

FBAtTUttEa  OF  BUTH  BONES  may  take  plaice  in  tlie  upper,  middle, 

or  loMer  third,  nxtst-  fre- 
quently in  the  middle  third, 
Tlie  vfitDirs  are  dLreet  or  in- 
direct force,  !is  u  blow  on  the 
forearm  or  force  transmitted 
from  the  hand  or  elbow. 

Sifuijiloina  and  ^igns.  — 
Angular  deformity,  abnor- 
mal mobility,  crepitus,  and 
shortening  make  the  diag- 
nosis easy.  If  the  fracture 
occur  above  the  insertion  of 
the  pronator  radii  teree,  the 
upper  fragroetit  of  tlie  radins 
is  apt  to  be  snpinated  and 
flexed,  as  the  action  of  the 
biceps  and  snpinator  brevis 
iano  longer  counteracted  by 
that  of  the  two  pronators. 
In  "greenstick"  fractures 
the  bones  may  be  bent  to  a 
oousiderable  extent  wiUioat 
separating. 

Cttmplieaiions  are  excessive  callus,  impeding  pronation  and  supi- 
nation, and  occatiiionally  delayed  nuion. 

Trfaimenl . — Flex  the  forearm,  reduce  the  fragments,  and  place  the 
limli  on  a  well-padded,  internal  angular  splint  extending  from  the 
axilla  to  the  hand,  with  the  forearm  midway  Iietwetm  pronation  and 
supination,  thuM  giving  (he  greatest  intcrt^isseouswidtL.  In  frocturea 
of  the  upper  Uiirtl  (above  the  inaertioo  of  the  pronator  radii  teres) 
place  the  forearm  in  supination  and  keep  in  this  position  by  a  light 
phister  bandage  extending  from  the  hand  lialf-way  np  the  arm,  or  a 
posterior  right-angled  gutter  splint  with  an  anterior  splint  of  paste- 
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board  or  thin  wood  on  tbp  front  of  tlio  forearm.  Have  tlie  splints 
■wide  euoQgli  to  prevent  eii(!roacbn}«nt  tip^n  tbe  iut^rossGOUS  space, 
aud  see  tJrnt  the  !int«rior  splint  does  not  press  on  tlie  bracliinj  artery 
Bt  the  bend  of  the  elhow.  No  bandage  should  be  applitil  beneath  the 
splints  and  the  circulaliuii  should  be  carefully  watciied  after  applying 
the  dressing.  In  oblique  fraetures  e^mpshorteDing  is  inevitable  uules 
open  operalion  be  done.  Change  the  splints  weekly,  or  oflener,  until 
nnion  lakes  place,  usually  in  from  six  to  eight  weeks.  In  "green- 
stick"  fractures  gently  straighten  the  bune  mid  apply  a  light  splint. 
Vse  an  interosseouis  pud  on  the  dorsum  if  tJu'i-e  is  a  tendency  to 
encroachment  on  the  i iiterosaeons  space.  This  ni;iy  he  made  of  cotton 
batting  twisted  into  a  small  rope,  or  of  a  section  of  bandage  rolled 
lengthwise. 

FEACTUttK  OF  THE  ULMA  OccurS  in  the  uppn-  end,  tlie  oircranon 
and  caroiDid  pmeesses,  the  sJmff.  and  the  imprr  ^■jiiI,  Inclndtug  the  «/y-i 
laid  process,  as  a  result  of  direct  or  indirect  violence  and  moRCular' 
action.  The  ohcrawm  may  break  at  its  beak,  at  the  insertion  of  the 
trieepis  or  at  its  base  through  the  greater  sigmoid  ciivity.  The  roro- 
noid  proeeits  is  rarely  broken  except  as  a  complication  of  Iwickward 
dislorntion  of  the  nlna.  The  shaft  may  tie  broken  in  the  upper,  mid- 
dle, or  lower  third,  most  freiiuently  near  the  junction  of  the  midcUe 
and  lower  thti'^S. 

SymptotM  and  Sir/na. — In  fracture  of  the  olroranon  a  movable  frag- 
ment is  deteotetl,  with  more  or  less  separation  from  the  rest  of  the 
bone,  and  crepitus  if  the  fnigmeiit.s  can  be  brought  together,  and 
sometimes  inability  to  extend  the  furearni.  Fj-actm-e  of  the  roi-uiwid 
proccag  may  tie  suspected  in  backwai-d  diJilocatiun  of  tlie  nltia  if  the 
dislocation  easily  recurs  after  reduction.  A  movable  fmgment  may 
be  felt  on  the  front  of  the  elbow-joint.  Fractures  of  the  shaft  are 
easily  detected  on  acconut  of  the  supeificial  eitnation  of  the  bone. 
Fracture  of  the  sftflokl  praxss  is  indicated  by  pain,  swelling,  crepitus, 
and  abnormal  mobility,  especially  un  at>ductingthe  hand. 

(y>niplic<itiong  may  be  ankylosis  after  fractures  of  the  oiet-ranon,  or 
fibrous  union.  Fractures  of  the  shaft  may  be  oomplieated  by  forward 
dislocation  of  the  head  of  tb^  radius. 

Tr'iiimrHt. — In  fraetarea  of  the  vifcranim^  with  no  separation,  or  if 
tihe  upper  fragment  can  be  brought  intx)  proper  position,  retaiu  it  by 
applying  a  compress  above,  held  in  place  by  strips  of  adhesive  plas- 
ter crossing  the  forearnii  below  the  elbow.  The  foi'eann  is  carried  in 
asltng  at  rightanglea  or  midway  l)etween  right  anglesaud  extension. 
'When  reduction  cannot  be  maintained,  or  in  compound  fractures,  or 
in  old  fracture  with  ligiuiientoua  nnion  and  loss  of  function,  expose 
the  boneu  and  nnite  them  with  silver  wire,  kangaroo  tendon,  drills, 
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W  nails, — preferably  by  kan^roo  teiidon, — uniting  the  periosteom 
and  llgamecitoua  attaolinients ;  or  by  a  drill  pusstid  longiUidiJially 
throngh  the  ap[»pr  fi-Agnient  into  tlie  lower,  witli  the  end  Itft  project- 
ing through  the  skin  for  removal  aftiT  union.  Short  fibrous  union 
does  not  eeriously  impuir  the  fuiictioas  i>f  llie  jotut.  Trtatfmclures 
of  the  eoronoid  process  l)y  flexure  of  the  forearm  or  the  Velpeaa  posi- 
tion. Fraetures  of  the  sfinfJ  of  the  ulna  are  treated  like  fmetures  of 
both  bones.  In  fjractnre  of  tlie  ulyloid  process  keep  the  fragment  Id 
plaee  by  compresses  and  adhesive  plaster. 

FiiACTFKE  OF  Tiiv.  uvDius  oecurs  in  the  head,  aeck,  shaft,  or 
lowvr  endj  most  frequently  iu  the  lower  end,  Epiphyst-al  separution 
igsotaetimes  Been  at  this  point.     Fractures  of  tho  hrnd  and  tuih  ai-e 

rare,  and  mny  be  caiisi^d 
by  i>\ditvct  force  with  l>aek- 
ward  disloeation  of  the  el- 
bow or  by  direct  force.  The 
head  may  divide  into  two 
or  more  fragments,  or  epiit 
iitf  fmin  the  neek  trans- 
versely or  obliquely.  Frac- 
tures of  the  lotfvy  rxtrcm- 
Uji  of  the  r^diuif  ioelude 
0>nes's  fi-acliire,  reversed 
Collee's  fracture,  Barton's  fnM'ture,  fraetnifs  of  llie  styloid  proeess, 
and  epiphyseal  separation.  In  Cvlhi^ii /mcfuir;  the  most  common 
fracture  of  the  radiuts  the  line  of  fractui-e  is  usually  transverse,  but 
may  l»e  obliqiie,  and  is  located  from  one-third  of  an  inch  Ut  one 
inch  alMJve  the  articular  Ixinler,  and  sometimes  corrwpouds  with  the 
epiphyt^al  junction.     The  lower  fragment  may  be  coiuuiinutedi  and 


Kio.  lift.— ntronalij  nfit-r  [nii^Uire*>[  llie  riMtliii. 
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impaction  may  tiike  place  from  eriiRbing  or  peni'tiulion  of  the  lowpr 
by  the  upper  fnifjineiit.  The  lower  fnigmeut  lany  be  displaceil  di- 
rectly backward  without  being  tilted,  but  usually  It  ia  tilted  ho  that 
the  articulating  surfAce  looks  downward  and  biickward  iiiMead  of 
downward,  an  It  doee  uonnally.     It  in  caused  by  a  fall,  striking  on 
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the  palm  of  the  liaDil.  The  revrmrd  CaUtif*  fracture  is  simitar  Us  the 
one  just  (lescrilieU.  hut  is  caused  hy  a  fsill  on  the  biifk  uf  the  hiiiiU, 
producing  forced  llesioti.  The  lower  fragment  is  displaced  forward 
and  the  axticiilar  surface  looks  abnormally  forward,  Barfvn'ii  frae- 
ture  is  the  chipping  olf  of  the  posterior  lip  of  the  articular  siirfjice 
of  the  radius.  A  siuiilnr  fnactare  iimy  affet-t  the  anterior  lip.  In 
either  ciise  it  seenis  t^  be  the  resalt  of  u  biwlt- 
wnrd  or  forward  dislocation  of  the  carpus, 
III  fi-actui-e  of  tlie  xtplodi  process  ii  portion  of 
the  adjoining  boLe  ia  uanally  separated  with 
the  process. 

Sf/nipftmiii  and  Hii/itit. — Fractures  of  the  Iwnd 
of  the  radius  give  the  usual  syrapt-oms  of  frac- 
ture. In  fracture  of  the  wcJc  the  head  fails 
to  rotate  with  the  shatt  la  pronatiou  »u<l  supi- 
nation. Fractures  of  the  nhnft  are  easily  de- 
tected by  the  ordinary  Bymi>ton»H  and  si^us. 
CuUm' M  fracture  is  indicated  by  the  "silver- 
fork"  deformity;  alxlnction  of  the  hand; 
alitionitiil  prominence  uf  the  styloid  process 
ol'  the  tilna  ;  the  styloid  procesii  of  thi>  radios, 
instead  of  being  a  iiuartcr  of  an  inch  l»etow 
that  of  the  uliiiv,  is  foniid  at  the  same  level  or 
above  it ;  andabnorniul  mobility  luid  crepitus, 
except  in  impacted  fractures.  In  reverseil  (W*s' s  frnrJure  there  is 
a  prominence  on  the  dorsal  surface  about  three-fourths  of  an  inch 
above  the  joint,  with  a  depression  below,  while  on  the  palmar  surface 
there  is  a  depression  above  with  an  abnormal  proiniuenee  l>elow.  Bar- 
ton'a  frarlurr  ami  fr!icturcrtffclieji^,v?OH?  process  may  be  i^ecoguixedbyde* 
lecting  a  movable  fragment,  jiossibly  with  crepitus,  Eiiifiii;i»nU ei'intra- 
iiv»  is  probable  if  the  putient  is 
a  child,  the  line  of  fracture  tnins- 
verse  and  near  the  joint,  and 
the  crepitus  soft  in  chanu^er. 

C<nnptk'ations   may    be   atiky- 
loaia  of  the  wrist,  Ktiffnesa  of  the 
fiezor  teadons,    and     abnormal 
radial  deviation  of  the  hand,  with 
proniinenec  of  the  styloid  proc«?*s  of  the  nlna,  which  may  be  perma- 
nent from  failure  to  reduce  the  displaeement,  ur  in  adults  from  short- 
ening of  the   nidins  by  crushing,  or  in  young  iktsoiis  finni  arrested 
growth  in  the  length  of  the  radiu,'*  due  to  iryary  to  the  epiphysis. 
Trftitmrnt.  — In  fractiircfl  of  the  h<fnl  and  wt'k,  after  re<luctiou  fix 

IS 


■jr^at  of  feniWth  at  tlie  r&dlui 
from  eplphyNitii. 


Kuj.  14U.— "Oreennlck'  fraMuK  al  the-  tkdluH. 

I A  v«rli-t  J  of  iQi-Qitipl*?!*  f  mt-tun.'.  | 


274 

the  forejinn  in  aciit*  flexion  or  in  the  Velpean  position.  The  head 
should  be  exrised  if,  after  recovery,  fuQctioii  ie  impeded.  In  fractures 
of  the  skafu  treat  as  in  fracture  of  both  boues. 

lu  th^  treotm^nl  of  Codes' g  fracture  the  most  important  point  is  t* 
make  sure  of  complete  reduction,  Give  an  aQE&sthetic  ^nd  break  np 
the  impaction,  should  it  esist,  and  restore  the  displaced  fragment  to 
its  normal  position.  If  by  extension  and  manipulation  it  is  inopos- 
aible  to  effect  reduction,  bend  the  hand  backward,  increasing  tLe 
deformity,  preaa  the  lower  fragment  downward  towards  the  wrist,  and 
then  by  tundden  flexion  of  the  hand  bring  it  into  position.  There  is 
little  tendency  to  recurrence  of  the  displacement  after  complete 
reduction,  unle-ss  the  fracture  is  oblique  or  comminuted,  so  that  any 
dressing  whichi  keeps  the  forearm  still  is  sufficient,  as  a  strip  of  adlie- 
sive  plaster  three  inehos  wide  wrapped  around  the  wrist  three  or  four 
times.  Anterior  and  posterior  Hplint;*  extending  from  a  short  distance 
below  the  elbow  to  the  wriat-joint,  or  a  light  plaster-of- Paris  bandage 
extending  from  tbe  wrist  three  or  four  inches  up  the  forearm,  may  Ije 
used.  In  obliqne  or  comminuted  fractures  use  a  splint  which  keeps 
the  hand  deviated  towards  the  ulnar  side,  such  as  Bond^s  splint^ 


no.  ISO.— Bcnd'i  ipJEitt  lor  (lactDTB of  the  Inwer  «nd  ol  (be  rxd lu. 


which  ifl  an  ordinary  lioard  with  a  block  fixed  obliquely  at  the  lower 
end  to  fit  the  palrn  of  the  hand  and  to  hold  it  in  the  position  of  ulnar 
deviation.  Cumpret^ses  over  the  friigmcnts  nuder  the  splintfl  are 
annece8.*wry  and  may  1*  iuj  iiriouB.  In  young  persons  the  splints  may 
extend  to  the  ends  of  the  fingers,  bnt  in  the  old,  or  tljoee  of  a  rben- 
matic  tendency,  tJiey  should  not  extend  far  euongb  to  interfere  with 
the  movements  of  the  lingers,  as  stiffness  is  apt  to  result.  In  simple 
cases  union  takes  place  in  from  fonr  to  six  weeks. 

FRACTUftli'  oi'  Tili;  IIand. — Fractni-eM  of  the  hand  include  the 
carptts  met-aearpiis,  aad  phalanges,  the  phalimges  being  most  ft^ , 
qnently  affected. 

Fractures  of  the  parp<il  b<nns  are  usually  compound  and  the  result 
of  direct  violence,  as  the  ai^^tion  of  macliinery  or  gunshot  woundsr  i 
Fractures  of  the  metnciirpal  houe»  and  phalanges  are  more  COnintoiI,.J 
especially  the  metacarpal  bone  of  the  forefinger. 

The  cauaeg  are  direct  or  indirect  violence.     The  (eymjrioi/ui  are' 
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obviooB.  The  low^r  end  of  the  upper  fragment  is  usually  displaced 
towards  the  palm. 

Treiiliiirnt. — lu  fractures  of  the  meiaearpal  hones,  rednte  and  place 
the  haud  and  forearm  on  a  palmar  spliut  with  a  ball  of  cotton,  or  of 
Bome  other  material,  large  enough 
to  fit  the  palm  of  the  band.  Union 
takes  place  in  from  three  to  five 
weeks.  In  compound  fnici arcs  of  the 
haad  the  greatest  care  should  be 
taken  to  disinfect  the  wound  and  to 
present  infection  during  the  process 
of  healing.  Fractures  of  the  pha- 
langes often  require  amputation,  but 
in  case  of  doubt  the  weight  of  it 
should  be  thrown  on  the  side  of 
conserFatJsni,  especially  in  dealing 
with  the  thumb. 

Fractures  of  the  Pelvis.^ — 
Fractures  of  the  pelvis  may  involve     fio-im.— stia(r™mf.fitTapH]re"ir''»i»ni. 
Ihe  ilium,  ischium,  pubis,  Bacrnm, 

Or  coccyx.  The  ring  of  the  pelvis  may  be  brokeu  ia  one  or  more 
places,  most  frequently  through  the  trody  or  rami  of  the  pubes,  or 
simply  a  portion  of  the  iliac  crest  may  be  chipped  off.  Sometiiues 
the  bead  of  the  femur  is  driven  into  the  acetabulum  with  such  force 
as  to  fracture  it,  and  may  even  pasfe  through  it  into  the  pelvic  cavity. 
The  most  serious  fractures  are  those  which  involve  the  ring  of  the 
pelvis,  the  gravity  depending  on  associated  injury  to  the  pelvic  vis- 
cera. Oiiwf*  are  direct  or  indirect  force,  such  as  the  kick  of  a  horsct 
a  fall.  Or  gome  crushing  Injury. 

Sijmploinjt  aitd  .Vj/zjis.— Fractures  of  the  saeruin  or  coceyx  can  be 
detected  by  palpation  externally  and  with  the  finger  in  the  rectum. 
There  may  be  symptoma  of  interference  with  urination  and  defeca- 
tion. In  fractarea  of  the  iiiurn,  and  inchiant  there  is  pain  or  inability 
to  stand  or  walk.  Crepitus  and  abnormal  mobility  may  be  detected 
by  grasping  the  crests  of  the  ilia  and  moving  them.  lu  fracture  of 
the  pubis  injury  to  the  urethra  or  bladder  is  a  frei^ueat  complication. 

GompUcationa  may  be  paralysis  from  injury  to  the  sacral  plexus,  or 
lacernlion  of  the  bladder,  urethra,  intestines,  and  large  blood -vasse Is. 

Treainieiit.—y^'Xxcn  the  pubie  ring  is  broken  make  an  attempt  to 
reduce  the  frag:nient8,  immobilize  the  pelvis  with  a  plaater-of- Paris  or 
an  ordinary  roller  biindage,  and  keep  the  patient  in  bed  for  six  or  eight 
weeks.  Complications  reqaira  special  treatment.  If  the  foceyx  give 
trouble  it  should  be  excised.     In  fracture  of  the  os  pidiis  reduction 
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the  forearm  ia  acute  flexion  or  in  the  Velpeaa  position.  The  bead 
should  be  excised  if,  aCt^r recovery,  fuuction  ia  impeded.  In  fractures 
of  the  ahafty  ti-eat  as  in  fracture  of  both  bones. 

Ill  the  fr'eafrflent  of  CoU&i's  ft'dcture  the  most  important  point  is  to 
make  sure  of  complete  reduction.  Give  an  iiniesthellc  and  break  up 
the  imjtaction,  Hhonld  it  exist,  and  restore  the  displaced  fragment  to 
ita  normal  position.  If  by  extension  and  manipulation  it  is  impos- 
sible to  effect  reduction,  bend  the  hand  backwani,  increasing  the 
deformity,  press  the  lower  fragment  downward  towards  tbe  wrist,  and 
then  by  sudden  flexion  of  the  hand  bring  it  into  pos.ition.  Thei'e  is 
little  tendency  to  recurrence  of  the  displacement  after  complete 
i-eduction,  unless  the  fracture  Is  oblique  or  connoinut^d,  so  that  any 
dressing  which  keeps  the  forearm  still  ia  sufficient,  as  a  atrip  of  adhe- 
B\ve  plaster  three  inches  wide  wrapped  around  the  wrist  three  or  fonr 
times.  Anlerior  and  posterior  splints  extending  from  a,Bbort  distance 
below  the  elbow  to  the  wrist-joint,  or  a  light  plaater-of-Parift  bandage 
extending  from  the  wrist  three  or  four  inches  np  the  forearm,  may  !» 
used.  In  ohljque  or  comminuted  fractures  use  a  splint  which  keei>a 
the  hand  deviated  lowi^rds  the  ulnar  side,  such  as  Boud^s  splint. 


fiQ,  iw.— Btmd'B  ipllBL  far  fracture  of  the  tiiwer  end  of  the  iMdbn, 


which  is  an  ordinal^  board  with  a  block  fixed  obliquely  at  the  lover 
end  to  fit  the  palm  of  the  hand  and  to  hold  it  in  the  position  of  ulnar 
deviation.  Cjompresses  over  the  fragments  under  the  splints  are 
unnecessary  and  may  be  injurious.  In  young  peisousthe  splints  may 
extend  to  the  ends  of  the  fitig'ers,  but  in  tho  old,  or  tho&c*  of  a  rheu- 
matic tendency,  they  should  not  extend  far  enough  to  interfere  with 
the  movements  of  the  fingers,  a»  stiffness  is  apt  to  result.  In  simple 
casea  union  takes  place  in  from  four  to  six  weeks. 

Fr!\cTfBi>i  t>v  THE  HAND,— F^actu^e^i  of  the  hand  iaclude  the 
carpas,  metacarpus,  and  phalanges,  the  phalange-s  being  most  fre- 
quently affect-ed. 

Fractures  of  tbe  car}Ml  bones  are  usually  compound  and  the  result 
of  direct  \'iolence,  as  the  !ictii>n  of  machinery  or  gunshot  woundp. 
Fractures  of  the  metacarpal  Ixtnes  and  phalanges  Jire  more  common, 
especially  the  metacarpal  bono  of  the  forefinger. 

The  cause*  are  direct  oi'  indirect  violence.     The  «ytttjA«ut«  are 
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obviotta.  Tii«  lower  end  of  the  upper  fragment  is  usually  displaced 
towards  the  palm. 

Tre^itiimit.^-Ja  fractures  of  the  metacarpal  boms,  redot*  and  place 
the  hatid  and  forearrn  on  a  palmar  splint  with  a  ball  of  cottou,  or  of 
«om«  other  material,  large  enoagli 
to  fit  the  palm  of  the  hand.  Union 
takes  place  in  from  three  to  five 
weeks.  Iii  compouad  /racturrs  of  the 
hand  the  greatest  care  should  be 
taken  to  disinfect  the  wound  and  to 
prevent  infection  during  the  process 
of  healing.  Fractures  of  the  pha- 
langes often  re<iuire  amputation,  but 
in  ease  of  doubt  Hie  weight  of  it 
should  be  thrown  on  the  side  of 
c-onservatisin,  especially  in  dealing 
with  the  thumb. 

Fraltukes  of  the  Pelvis. — 
Fractures  of  the  pelvis  may  involve    fio,  isi.— BHwnMn of » fiwwped  phaisni. 
the  ilium,  iischium,  pubis,  aacmm, 

or  coccyx.  The  ring  of  the  pelvis  may  be  broken  ia  one  or  more 
places,  moat  frequently  through  the  body  or  rami  of  the  pubea,  or 
aimply  a  portion  of  the  iliac  crest  may  t*  chipped  off.  Sometimes 
the  head  of  the  fenmr  ia  driven  into  the  acetabulum  with  such  force 
aa  to  fracture  it,  and  may  even  pasa  through  it  into  the  pelvic  cavity. 
The  most  serious  fractures  are  those  which  involve  the  ring  of  the 
pelvis,  the  gravity  depending  on  associated  injury  to  the  pelvie  vis- 
cera. Cauites  are  direct  or  indirect  force,  such  as  the  kick  of  a  horse, 
a  fall,,  or  some  crushing  Injury. 

Syntpiomn  and  Slf/ns. — Fractures  of  the  aacrum  or  eoct^x  can  be 
detecteil  by  palpation  externaUy  and  with  the  finger  in  the  rectum. 
There  may  be  symptoms  of  interference  with  urination  and  defeca- 
tion. In  fractures  of  the  Uium  and  iitchium  there  is  pain  or  inability 
toBtand  or  walk.  Crepitns  and  abnormal  mobility  may  t*  detected 
by  grasping  the  crests  of  the  ilia  and  moviug  them.  In  fracture  of 
thepidtls  injury  to  the  urethra  or  bladder  is  a.  frequent  complication. 

(bmpticalhns  may  be  paralysia  from  injury  lo  the  sacral  plesusy  or 
laceration  of  the  bladder,  urethra,  intestines,  and  large  blood-vessels. 

TreatineiiL — "When  the  pubic  ring  is  broken  make  an  attempt  to 
reduce  the  fragments,  immobilize  the  pelvia  with  a  pi aster-of- Paris  or 
an  ordinary  roller  bandage,  and  keep  the  patient  in  bed  forsii  or  eight 
weeks.  Complications  require  special  treatment.  If  the  coccyx  give 
trouble  it  should  be  excised.     In  fracture  of  the  oa  puMs  reduction 
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the  forearm  in  aciit«  fleslon  or  in  the  Veliieati  position.  The  head 
should  be  eirisctl  if,  after  recovery,  function  is  impeded.  In  fractares 
of  the  slittft,  treat  its  in  fracture  of  both  bones. 

In  the  treatment  of  CoUes's  Jniciure  the  most  important  point  is  to 
make  sure  of  complete  Teduction.  Give  an  anieatTietic  and  break  up 
the  impaction,  should  it  exist,  and  restore  the  displaced  fragment  to 
its  normal  position.  If  by  exteuaion  aud  manipulation  it  is  impos- 
sible to  effect  reduction,  bend  the  hand  backward,  increasing  the' 
deformitj^,  press  the  lower  fragment  downward  towards  the  wrist,  aud 
then  by  snddeu  tierion  of  the  Land  bring  it  into  positiou.  There  is 
little  tendency  to  recurrence  of  the  displacemeut  after  complete 
reduction,  uulesft  the  fra4;ture  is  oblique  or  comminuted,  so  that  anyj 
dressing  which  keeps  the  forearm  stiil  is  sufficient,  as  a  strip  of  tulhe- 
ftive  plaster  three  inches  wide  wrapped  around  the  wrist  three  or  fonr 
times.  Anterior  and  posterior  spiinlsexteudin^  FromaBhort  distance 
below  the  elbow  to  the  wrist-joint,  or  a  light  plaeter-of- Paris  bandage 
extending  from  the  wrist  three  or  four  inches  up  the  forearm,  may  be 
used.  In  oblique  or  comminuted  fi-actures  use  a  splint  which  keeps 
the  hand  deTiat«tl  towards  the  ulnar  side,  such  as  Bond's  splint, 


TlQi  lfi<k— Bond'*  ipllnl  lor  Iracttueof  Ibe  lower  end  ol  thv  nulliis. 


which  i&  an  ordinary  Iward  with  a  block  fixed  obliyuely  at  the  loirer 
eud  to  fit  the  palm  of  the  hand  and  to  hold  it  iu  the  position  of  uluar 
deviation.  Compresses  over  the  fragments  uatler  the  splints  are 
unnecessary  aud  may  be  injurious.  In  young  persons  the  splints  may 
extend  to  the  ends  of  the  fingers,  but  in  the  oUl,  or  those  of  a  rheu- 
matic tendency,  they  should  not  extend  far  enough  to  iut«rfere  with 
the  movements  of  the  fingers,  as  wtiflfnes.'*  is  apt  to  result.  In  simple 
caee^  niiloii  takes  place  in  from  lour  to  six  weeks. 

FRACTURia^  Of  THE  Hanu. — Fractures  of  the  hand  include  tJie 
carpus,  met^Lcarpus.  and  phalanges,  the  phalanges  being  most  fre- 
quently affected. 

Fractures  of  the  mrpfil  bones  are  usually  compound  and  the  result 
(rf  direct  violence,  aa  the  action  of  machinery  or  gunshot  wounds. 
Frsc-tares  of  the  metacarpal  boues  and  phalanges  are  more  common, 
especially  the  metacarpal  bone  of  the  forefinger. 

The  caiuejt  are  direct  or  indirect  violence.      The  itifinptoma  are 
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obvioDB.  The  lowet  end  of  the  upper  fragment  is  usually  displaced 
towards  the  palm. 

Treiilment.' — In  fractures  of  the  metacarpal  bones,  redaee  and  place 
th«  haud  and  forearm  on  a  palmar  Bplint  wJtb  a  ball  of  cotton,  or  of 
fouie  other  material,  large  enough 
to  fit  the  palm  of  the  hand.  Union 
takes  place  in  from  three  to  five 
weeks.  In  compouml  fracturvs  of  the 
hand  the  greatest  caro  should  t>e 
taken  to  disinfect  the  wound  and  to 
prevent  infectiou  during  the  process 
of  healing.  Fractures  of  the  pha- 
langes often  require  amputation,  but 
in  case  of  doubt  the  weight  of  It 
should  be  thrown  on  the  side  of 
couBervatisiu,  especially  in  dealing 
with  the  thuiub. 

PRACTUKES    or   THE    PELVIB. — 

Fractures,  of  the  pelvis  may  involve  Pta.i^i.— .aiiiaer4wof»[nwtur*(iiihaJBnx, 
the  ilium,  ischium,  pubis,  sacrum, 

or  coccyx.  The  ring  of  the  pelvia  may  be  broken  in  one  or  moi* 
places,  most  frequently  through  the  body  or  rami  of  the  pubes,  or 
simply  a  portion  of  the  iliac  crest  miiy  he  chipped  off.  Sometimes 
the  head  of  the  femur  is  driven  into  the  acetabulum  with  such  force 
as  to  fracture  it.  and  may  even  pass  through  it  into  the  pelvic  cavity. 
The  most  serioos  fractures  are  those  which  involve  the  ring  of  the 
pelvis,  the  gravity  depending  on  associated  injury  to  tiie  pelvic  vis- 
cera. C'oiu«a  are  direct  or  indirect  force,  such  as  the  kick  of  a  horse, 
a  fall,  or  some  crushing  injury. 

Symptoms  ajul  .S'tyw. — Fractures  of  the  mcr-mn  or  coccyix  can  be 
detected  by  pnlpntlou  externally  and  with  the  finger  in.  the  rectum. 
There  may  be  symptoms  of  interference  with  urination  and  defeca- 
tion. In  fractures  uf  the  itmm  and  tjichhun  there  is  pain  or  inability 
to  stand  or  walk.  Crepitn-s  and  abnormal  mobility  amy  be  detected 
by  grasping  (he  crests  of  the  ilia  and  moving  them.  In  ftacture  of 
theyubia  injury  to  the  urethra  or  bladder  is  a  frequent  complication. 

Gompliaition-8  raay  he  paralysis  from  injury  to  the  sacral  plexus,  or 
laceration  of  the  bladder,  urethra,  intei^tines,  and  large  blood- veaaela. 

Treiitment.—'WheTi  the  pubic  ring  is  broken  make  an  attempt  to 
reduce  the  fragments,  immobilize  the  pelvis  with  a  plas1er-of-Paris  or 
an  ordinary  roller  bandage,  and  keep  the  patient  in  bed  for  six  or  eight 
weeka.  Complications  require  special  treatment.  If  the  com/jr  give 
trouble  it  should  be  excised.     In  fracture  of  the  os  pvbis  reduction 
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the  foretirm  in  acute  fleKion  op  in  the  Velp€aii  jiosition.  The  bead 
should  be  excised  if,  after  recovery,  fuiictiou  is  impeded.  In  fractures 
of  the  shiifi,  treat  as  il  fracture  of  both  boura. 

Ill  the  treatm&iit  of  CoPph's  Jrndvre  the  most  important  point  is  to 
make  sure  of  complete  reduetion.  Give  au.  antestbetie  and  break  up 
the  irapaetion,  should  it  exist,  and  restore  the  displaced  fragmeut  to 
its  normal  position.  If  by  exteusion  and  maaipulation  it  is  impos- 
sible to  effect  reduction,  beud  the  lian<l  bnekwavd,  inereajjing  the 
deformity,  press  thehiwer  fnigiiient  downward  towards  the  wrist,  antl 
then  by  suddeu  flexion  of  the  hand  bring  it  into  position.  There  is 
little  tendency  to  recurrence  of  the  diaplacemeut  after  completo) 
reduction,  unle-s-S  the  fracture  is  oblique  or  comminuted,  so  that  auy 
dre»<sing  which  keeps  the  forearm  still  is  sufficient,  as  a  atrip  of  adhe- 
sive plaster  three  inches  wide  wrapped  around  tlie  wrist  three  or  four 
timef*.  Aat«rior  aud  po8t«rior  splints  estetidiug  from  a  short  distanoa^ 
below  theelbow  to  the  wrigt-joint,  or  s,  light  plaeter-of- Paris  bands 
extending  from  the  wrigt  three  or  fonr  inches  up  the  forearm,  may  be] 
used.  In  oblique  or  comminuted  fractures  ase  a  splint  which  keejis 
the  hand  deviateil  towards  tlie  ulnar  aide^  such  iis  Boud's  Splint, 


TiQi  ISC— BoDd't  tplint  tot  fntuHire  at  the  lower  end  of  tliis  rwlliu. 


whieh  is.  an  ordinary  tward  with  a  block  fixed  obliquely  at  the  lower 
end  to  Jit  the  palm  of  the  hand  and  to  bold  at  in  the  position  of  ulnar 
deviation.  C'rompresses  over  the  fragments  under  the  splints  are 
anneeessary  and  may  be  injurious.  In  young  persons  the  splints  may 
extend  to  the  ends  of  the  fingers,  but  in  the  old,  or  those  of  a  rheu- 
matic tendency,  they  should  not  extend  far  enough  to  interfere  with 
the  movements  of  the  fingers,  as  stiflfnes.'^  is  apt  to  result.  In  simple 
cases  anion  taken  place  iu  from  four  to  six  weeks. 

FRAtTUiiK^  OF  THii  Hanh. — Practures  of  the  hand  include  the 
carpus,  metaearpuK,  and  phalanges,  the  phalanges  being  most  fre- 
quently affected. 

Fractures  of  the  carpnl  lione«  are  tlfiually  compoond  and  the  reeuU 
of  direct  violence,  as  the  m'tinii  of  machinery  or  gunshot  wounds. 
Practares  of  the  metacarpal  bones  and  phalanges  are  more  common, 
especially  the  metacarpal  bone  of  the  forefinger. 

The  caitaen  are  direct  or  indirect  violence.     The  itifmpfoma  are 
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obvious.  The  lower  end  of  the  upper  fragment  is  iisnally  displaced 
towards  tlie  palm. 

Tresrhnrnl. — lu  fmctiLrea  of  the  metwrarpal  bancs,  redu(.-e  and  place 
tlie  hand  aud  forearm  on  a  paliutir  splint  with  a  tall  of  cotton,  or  of 
eoDid  otber  material,  lar^e  enongli 
to  fit  the  palm  of  the  bant!.  Union 
takes  place  in  from  three  to  five 
weeks.  In  compound  fraciurca  of  the 
hand  the  greatest  care  should  be 
taken  to  disinfect  the  wound  and  to 
prevent  infection  during  the  process 
of  healing,  Fracturea  of  the  pha- 
langes often  re<iuirc  atnpaCatioQ,  but 
in  case  of  doubt  the  weight  of  it 
shonld  be  thrown  on  the  side  of 
conaervatisin,  especially  in  dealing 
with  the  thumb. 

Fractures  of  the  Pelvis.— 
Fractures  of  the  pelvis  may  involve    rio.wi.— skincmmfifftfrBctiiredphiiJani. 
the  ilium,  iiwthiciiu,  pubis,  sacrum, 

or  coccyx.  The  ring  of  the  pelTis  may  be  broken  Id  one  or  more 
places,  most  frequently  through  the  Irody  or  rami  of  the  pubea,  or 
simply  a  portion  of  the  iliac  crest  may  be  chipped  off.  Sometimes 
the  head  of  the  fenmr  is  driven  into  the  acetabulum  with  such  force 
a&  to  fracture  it,  and  may  even  pass  tlirongh  it  into  the  pelvic  cavity, 
The  most  serious  fractures  are  those  which  involve  the  ring  of  the 
pelvis,  the  gravity  depending  on  associated  injuiy  to  the  pelvic  vis- 
cera. C<tiiaes  are  direct  or  indirect  force,  such  as  the  kick  of  a  horse, 
a  &11,  or  Gome  crushing  injury. 

Si/nipiowa  and  Sii/na. — Fractures  of  the  sacrum  or  coccyx  ean  be 
detectetl  by  palpation  externally  and  with  the  finger  in  the  rectum. 
There  nuiy  be  symptoms  of  interference  with  urination  and  defeca- 
tion. In  fractnres  of  the  i^iam  and  vachium  there  la  pain  or  inability 
to  stand  or  walk.  Crepitus  and  abnormaii  mobility  may  be  detected 
by  grasping  the  crests  of  the  ilia  and  moving  them.  In  tracture  of 
thepubis  injury  to  the  urethra  or  bladder  is  a  frequent  complication. 

Oomplicfttioiis  may  be  paralysis  from  injury  t-o  the  sacral  plesus,  or 
laeei*iitiou  of  the  bladder,  urethra,  intestines,  aud  large  blood-vessels. 

Treatment — -"When  the  pubic  ring  is  broken  make  an  attempt  to 
reduce  the  ffagnienta,  immobilize  the  pelvis  with  a  pi aater-of^ Paris  or 
an  ordinary  roller  bandage,  and  keep  the  patient  in  bed  for  six  or  eight 
weeks.  Complieationa  require  special  treatment.  If  the  coccyx  give 
trouble  it  should  be  excised.     In  fracture  of  the  os  pubit  reduction 
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the  forearm  in  acute  fiesion  or  in  tlia  Veij>ean  position.  The  head 
shoald  be  en'iscd  if,  after  recovery,  fuiictiou  is  imiwded.  In  fractures 
of  tlie  shuftt  treat  as  \n  fracture  of  both  bones. 

In  the  U-icUn'?nt  of  Cofl-es's/mcfitre  the  most  important  point  is  to 
make  sure  of  eomplete  reduction.  Give  an  auieMtlietic  and  break  up 
the  impaction,  ahontd  it  exist,  aad  restore  the  displaced  fragment  to 
its  normal  position,  If  bj  extension  and  manipulatiou  it  ia  impos- 
sible to  effect  redaction,  tjeiid  the  hand  backward,  increafiing  the 
deformity,  press  the  lower  fragment  downward  towards  the  wrist,  and 
then  by  snddeii  tlexion  of  tlie  band  bring  it  into  position.  There  is 
little  tendency  to  recurrence  of  the  displiLceuieut  af^er  complete 
redactioD,  unless  th^  fiiMiture  la  oblique  or  comminuted,  so  that  auy 
dreesLogf  which  keei>s  the  forearm  Ktill  is  sufficient,  as  a  strip  of  adhe- 
Bire  plaster  three  inches  wide  wrapped  around  the  wrist  three  or  four 
times.  Ant-erior  and  posterior  splints  est-eudinj^  from  a  short  distance 
below  the  elbow  to  the  wrist-joint,  or  a  light  plaster- of  Paris  bandage 
extending  from  the  wriat  three  or  four  inches  up  the  forearm,  may  be 
used.  In  obli(|ut>  or  comminuted  fi-actures  use  a  splint  which  keeps, 
the  hand  deviated  towards  the  ulnar  side,  such  as  Bond's  splint, 


Tia.  lED.— Bond's  ipUul  for  Iraoturi  i>f  tiiv  Inwcr  tinl  ol  the  radlui. 

which  is  an  ordinary  board  with  a  block  fixed  obliquely  at  the  lower 
end  to  fit  the  palm  of  the  hand  and  to  hold  it  in  tlie  position  of  ulnar 
deviation.  C^.iiupre.sses  over  the  fragments  under  the  splints  are 
nnnecessary  and  may  be  injurious.  In  young  persons  the  splints  may 
extend  to  the  ends  of  the  fingers,  bnt  in  the  old,  or  those  of  a  rbeu- 
matie  tendency,  they  should  not  extend  far  enough  to  interfei-e  with 
the  movements  of  the  fingers,  as  stiffness  18  apt  to  result.  In  simple 
cases  union  takes  place  in  from  lour  to  six  weeks. 

Fba<:tl'Rf-s  of  thu  Han n.— Fractures  of  the  hand  include  tlie 
carpus,  metacarpus,  and  phalanges,  the  phalanges  being  most  fre- 
quently affected. 

Fractures  of  the  car-pal  bones  are  usually  compound  and  the  result 
of  direct  violence,  as  the  action  of  machinery  or  gunshot  wounds. 
Fractuitw  of  the  metacarpal  boues  and  phalanges  are  more  common, 
especially  the  inetac:Lr()al  bone  of  the  forefinger. 

The  cnwflcrt  are  direct  or  indirect  violence.      The  siimpiamB  aro 
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obvioofl.  The  lower  end  of  the  upper  fragment  is  usually  difiplacetl 
towards  thei  palm, 

Trentmrnt. — In  fractorea  of  the  metacarpal  bones,  reduce  and  place 
the  hand  and  forearm  ou  a,  palmar  splint  with  a  ball  of  cotton,  or  of 
xome  other  material,  lai^e  enough 
to  fit  the  palm  of  the  hand.  Union 
taltes  place  in  from  three  to  five 
■weekH.  In  compoaad  fractures  of  the 
liand  the  greatest  care  should  be 
taken  to  disinfect  the  wound  and  to 
prevent  infection  duriog  the  process 
of  healing.  Practurea  of  the  pha- 
langes often  require  amputation,  but 
in  case  of  doubt  tlie  weight  of  it 
should  be  thrown  on  the  side  of 
coDservatisia^  especially  in  dealing 
with  the  thumb. 

Fractuhes  op  the  Peltis.— 
Fractures  of  the  pelris  may  involve    fiq.i5i.— BW(WTM!inf»(rMWpeiiphBa«ii. 
the  ilium,  ischium,  pubis,  sacrum, 

or  Coccyx.  The  riog  of  the  pelvis  may  be  broten  in  one  or  more 
places,  most  frequeatly  through  the  body  or  rami  of  the  pQl>es,  or 
simply  a  portion  of  the  iliac  crest  may  be  chipped  off.  Bometimes 
the  head  of  the  femur  is  driven  into  tlie  acetabulum  with  such  force 
as  to  frftctiire  it.  and  may  even  pass  through  it  into  the  pelvic  cayitj-. 
The  moat  serious  fractures  are  those  which  involve  the  ring  of  the 
pelvis,  the  gravity  depending  on  associated  iiyury  to  the  pelvic  vts- 
cera.  Cttmf«  are  direct  or  indirect  force,  such  as  tlie  kick  of  a  horse, 
a  foil,  or  some  cruBhiQg  injury. 

Sijmptomii  mid  Hii/iis. — Fractures  of  the  mcnim  or  coccyx  can  be 
detected  by  palpation  externally  ami  with  the  finger  in  the  rectum. 
There  may  be  symptoms  of  interference  n'ith  urination  and  defeca- 
tion. In  fractures  of  tbe  iHum  and  ischium  there  is  pain  or  inability 
to  stand  or  walk.  Crepitus  and  abnormal  mobility  may  be  detected 
by  grasping  Ihe  crests  of  the  ilia  and  moving  them.  In  fracture  of 
thepubi^  injury  to  the  urethra  or  bladder  ia  a  frequent  complicatioii. 

Ooiiiplicatioits  may  he  panilysis  from  iujuryto  the  sucral  plexus,  or 
lacenitiou  of  the  bladder,  urethra,  intestines,  and  lar^e  blood-vessels. 

Treatment. — When  the  pubic  ring  is  broken  make  an  attempt  to 
reduc«  the  fragmenta,  immobilize  the  pelvis  with  a  plaster-of- Paris  or 
anordinary  roller  bandage,  and  keep  the  patieutinbed  for  six  or  eight 
weeks.  Complications  require  special  treatment,  If  the  coecijT  give 
trouble  It  should  be  excised.     In  fracture  of  the  oa  puina  reduction 
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tlie  forearm  iu  aciif*  fl«zion  or  in  the  Velpeati  jKisition.  Tlie  head 
shoakl  be  t-xcised  it,  iifter  recovery,  fuuctiou  is  imineded.  In  fnwrtnres 
of  tLe  shnfi,  treat  fia  in  traCtare  of  both  lK)Qe6. 

In  the  treatment  of  CoN^ii' s  fracture  the  most  important  point  is  to 
make  snre  of  complete  reduction.  Give  sin  an*atbe<ic  and  break  up 
the  impaction,  shoatcl  it  exist,  and  restore  the  displaced  fragment  to 
its  normal  position.  If  by  extrusion  and  tuanipulation  it  is  impos- 
sible to  effect  redaction,  bend  the  hand  tNickwanl,  increasing  the 
deformitj",  press  the  lower  fragment  downward  t^iwards  the  wrist,  and 
then  by  sudden  Hexion  of  the  hand  bring  it  into  pasition.  There  is 
littl*  tendency  to  recurrence  of  the  displacement  after  complete 
reduction,  unless  the  froctiipe  is  oblique  or  conmiinnted,  no  that  any 
dre»siug  wliicli  kecpa  the  forearm  slill  is  sulhcieut,  ait  )i  strip  of  adhe- 
eive  plaster  three  inches  wide  wrapped  around  the  wrist  three  or  four 
tines.  Anterior  and  posterior  ^plintA  exteadlnf^  from  a  short  distance 
below  the  elbow  lo  the  wrist-joint,  or  a  light  plastcrof-I'aria  bandage 
extending  from  the  wrist  thn*  or  four  inches  up  the  forearm,  may  be 
used.  Iu  oblique  or  commiuuled  fractures  use  a  spliut  which  keefts 
tlie  hand  devifited  towards  the  ulnar  side,  such  as  Bond's  Bpliut, 


Fi'i.  I'VL^Booil'i  (i-Unl  for  fnKlureof  tbc  lower  emlnf  tlio  n4Iu^ 

which  is  an  ordinary  hoard  with  a  bloclc  fixed  obliquely  at  the  lower 
end  to  fit  the  palm  of  the  hand  and  to  hole]  it  in  the  position  of  ulnar 
deviation.  Comprease-i  over  the  friigmcnta  under  the  spliutH  are 
uiinecessLry  iknd  may  l»e  injurious.  In  young  personsthe  spliote  may 
extend  to  the  ends  of  the  fiugers,  but  in  the  old,  or  those  of  a  rheu- 
matic ttindeucy,  they  should  not  extend  far  enough  to  interfere  with 
the  movements  <tf  the  fingers,  aw  stiffness  is  apt  to  result.  In  simple 
cases  uuiou  takes  place  in  from  four  to  six  weeks. 

FRACTCR1J8  OF  THK  HAND,— Froctures  of  the  hand  include  the 
csirpus.  metaCiLrpns,  and  phalanges,  the  phalanges  t>eing  most  fre- 
quently ufftHrled. 

Fractures  of  the  rarpril  boace  are  usnallj'  compound  and  the  result 
of  direct  violence,  a*  the  !U<liuu  of  machinery  or  (gunshot  wounds. 
FraetureH  of  the  metacarpal  bones  aud  i^hnlan^^eH  are  more  common, 
especially  the  metacarpa!  bone  of  the  forefinger. 

The  TfiiMr'ri  are  direct  or  indirect  violetice.     The  itjmfAam*  are 
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obvious.  The  lower  ead  of  the  upp«r  frngmcut  b  uscmUy  di-fplaced 
towards  tbe  palm. 

Trefttninit.- — lu  frai'tures  of  t)ie  melacarpat  bones,  redlK*  and  place 
the  hand  and  forraum  on  a  paloiar  eplint  with  a  ball  of  oittou,  or  of 
poiuci  other  material,  large  enough 
to  fit  the  palm  of  thelisLnd.  Union 
takes  place  in  from  three  to  five 
weeks.  In  compouml  froiiures  of  the 
Laud  tbe  greatest  Care  ehonld  be 
tahen  to  disinfect  the  wound  and  to 
prevent  infection  during  the  process 
of  healing.  Fractures  of  the  pha- 
lan^s  often  ret) ui re  amputation,  hut 
in  case  of  donbt  ILe  weight  of  it 
shunld  be  thrown  un  the  side  of 
eonservntisin,  especially  in  dealing 
with  the  thumb. 

Fealtur^  of  the  Pelvis. — 
Fractures  of  the  pelvis  may  involve     fiu,  isv-3ki«munof»fa»rtu™)phti»M. 
the  ilium,  ischium,  pubis,  sacrum, 

or  coccyx.  The  ring  of  the  pelvis  may  be  broken  in  one  or  more 
places,  moat  frequently  through  the  body  or  rami  of  the  pubea,  or 
simply  a  portion  of  tbe  iliac  crest  may  be  ehlpjied  off.  Sometimes 
the  head  of  the  femur  is  driven  into  tlie  acetabnlnm  with  such  force 
as  to  fracture  it,  and  may  even  pass  through  it  into  the  pelvic  cavity. 
The  most  serious  fractures  are  those  which  involve  the  ring  of  the 
pelvis,  the  gravity  depending  on  associated  iiynry  to  the  pelvic  vis- 
cera. Cuttses  are  direct  or  indirect  force,  such  as  the  kick  of  a  horse, 
a  fall,  or  some  crushing  injury. 

Hijtnptoim  aiul  HigiM. — Fractures  of  the  mcram  or  coccyx  can  be 
detected  by  palpation  externally  a.nd  with  the  finger  in  the  peetum. 
There  may  be  symptoms  of  interference  with  urination  and  defeca- 
tion. In  fractures  of  the  iiiatA  and  ischium  there  is  pain  or  inability 
to  stand  or  walk.  Crepitus  and  abnormal  mobility  may  be  detected 
by  grasping  the  crests  of  tbe  ilia  and  moving  them.  In  fracture  of 
^^  the  ^u^i«  injury  to  the  urellixa  or  bladder  is  a  fi'equeut  complication. 
^H  CompHcotiiina  may  be  paralysis  from  Injiirj'  {»  the  sucral  plexus,  or 

P  Inceratiou  of  the  bbidder.  urethni.  intestines,  and  large  blood-vesacls. 

^^  Trtatmntt. — When  the  pubic  ring  is  brokeu  moke  an  attempt  to 

^H         reduce  the  fragments,  immobilize  the  petviswith  a  pi aster-of- Paris  or 
^^  aa  ordinary  roller  Itiuidage,  and  keep  (he  patient  in  t>ed  for  sir  or  eight 

I  veekfi.     Complications  require  special  treatment.     If  the  crxct/j-  give 

I  trouble  it  ahoald  be  excised.     In  fracture  of  tbe  m  puhi^  reduction 
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of  the  nieck  may  occur  at  the  Btaall  part  near  the  licad  (^iiitnicapsular 
fracture)  or  attlie  biisp  ur  large  part  of  tLe  nwt  (oxti*ac;i.iPSular  fract- 
nre).  Often  tlie  tine  of  fracture  is  partly  witliiii  and  partly  ■witboiit 
the  capsule  ;  it  Bjay  be  transverse  or  ubliqup,  and  aomftinies  mcludeB 
the  great^T  IrcMiliiiiitcr. 

Tiie  catisfg  are  direct  or  iiidireot  violence.  Bneh  as  blows  or  falls  on 
the  trocUantiT  major  or  on  tli«  knee  or  foot.     Fracture  of  the  miiaS 
]nirt  of  the  ntvk  (iiitriit-apsiilarl  is  by  fur  iiior*  fretiueiit  in  pcraona, 
piUit  middle  life,  csprntiidly  women.      It  is  sunieliuiea  produced  by 

r" 


Fm.IH.— Fnwiuni  of  the  upper  third  of  tbetenaar;  fcwitwt.  with  uTcirMlitf.    'fSUjigrwa.) 

force  of  the  most  Trivial  character,  jis  a  Blight  misstep,  twist  of  the 
thigh,  or  even  kneeling.  The  we-akneas  of  the  neck  i.^  probably  due 
Id  fotty  degent^ratioD  or  senile  iitropby.  Fractures  of  the  neck  niay 
be  asBociatetl  "Alth  crnRbing,  impactioa.  or  comiuintttiti'ii.  Itapactton 
is  more  fre(pient  in  extracjipsular  than  in  iiitmcaitsular  fracture. 
Fracture  of  the  Intchanlfrt  may  affect  either  trochiinler,  and  tlie  tro- 
cfaajtter  minor  may  be  pulled  off  by  the  action  of  the  psoas  iliaeiis 
muscle.  The  great  trochanter  is  more  frequently  fractured.  The 
oatLHf  is  a  direct  blow  or  inu.scuhir  :uition- 

Hj/inptifutit  and  Hi(/na. — /n  frartum  of  the  ncrk  the/iinriion  of  the 
limb  is  tost  or  irapuired.  The  foot,  is  n»ually  evertetl.  often  lying  on 
the  onlor  border  while  the  thi^h  is  rotated  ontwar*].  In  impaction 
there  may  be  no  everai^m,  but  even  slight  invereion  may  exist 
AUuH  giffi — relaxation  of  the  fascia  lata  Iietween  tlie  iliac  crest  and 
trochanter  and  above  the  enter  condyle  of  the  femur — is  present  if 
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there  is  ahortetihiff.  Sliorteniiig  from  a  fraction  of  an  inch  to  two  or 
three  inches  is  detected  by  measuring  from  the  anterior  superior 
spine  of  the  ilium  to  the  adductor  tubercle.  On  rotating  the  femur 
crepitus  may  be  obtained  and  tlie  arc  of  r<ft<itio>t  described  by  tbe  tro- 
chanter is  less  than  that  of  the  sound  side.  Tlie  tyoclutiitfr  major  will 
be  foDiid  in  a  higher  position  than  normaJ  with  i-efereuce  tolS'^latoii's 
line.  N^laton'sline  is  indicated  by  a  cord  stretched  from  the  anterior 
soperior  iliac  spine  to  tbe  tuberosity  of  the  ischium.  Normally  this 
cord  crosses  the  top  of  the  trochanter.  The  outer  portion  of  Scarpa's 
triangle  is.  harder  anil  more  resistant  than  the  one  on  the  normal  side. 
The  differential  dinguosia  between  the  two  forms  of  fracture  of  the 
neck  of  the  femur  can  sometimes  be  made  liy  obwrviug  the  follow- 
iug  points  :  Fracture  of  the  small  part  of  the  neck  is  usually  seen 
in  old  persons,  especially  women  ;  often  the  i-esult  nf  trivial  force  ; 
there  is  less  shortening — half  an  inch  to  an  inch  ;  aud  the  arc  of  rota- 
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FiQ.  157.— OWlqaefrmcl- 
UHt  of  the  (entut. 


r:a.  IM.— Unwl  ilcfonnity  lii  fiactoic 
or  the«t)«nvl  thv  [cmui. 


tioti  of  the  trochanter  is  greater  than  in  fractures  at  the  base  of  tbe 
neck.  An  impacted  fracture  may  be  mlstakeu  for  a  contusion,  but  if, 
in  spite  of  a  careful  examination  and  the  use  of  the  Roentgen  raj',  there 
is  St  ill  a  doubt,  the  case  should  be  treatwl  :is  one  of  fracture.  Fnwture 
of  (hf  ffreiil  irmhitttrr  is  judlcated  by  pain,  mobility  of  tbe  fnigmeut, 
poaaibly  crepituf),  nnd  impairment  of  external  rotation  of  tb>e  thigh. 

FKAt.TUEK  OF  TIIK  KlIAFTOP   THK   FKMl'H   OCCUrs   ill   the  Upper, 

middle,  or  lower  third,  the  most  common  point  being  the  middle 
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third.  Fracture  in  tl;e  np(>er  third  is  comtnouly  doe  to  indirect  vio- 
lence ;  in  the  lower  third  to  direct  violence  ;  and  in  the  middle  third 
to  direct  or  indirect  violence  or  muscnliar  action,  as  by  drawiug  ou  a 
tight  boot  or  by  kicking  at  and  missing  the  object. 

Sgmptom^  and  i?(jpi«. — Uiiiiatura.1  mobility,  crepitus,  and  deformity 
are  Qivoally  present.  Thereareofteu  overriding  and  shoriciiiug  of  one 
t«  five  juches.  In  llie  upper  third  the  line  of  fracture  usually  ruua 
downward,  forward,  and  outward,  and  the  upper  fragment  is  tJIt«d 
forward  and  outward,  while  the  lower  fragment  is  drawn  upward  and 
iuward.  In  fractures  of  the  mitidle  and  lourr  thirds  the  line  of  fracture 
is  iwually  from  Ijehind  downward  and  forward,  t>o  that  the  upper 
fragment  projects  outwju-d  and  forward,  while  the  lower  frngmenC 
project*  inward  aad  backwai-d.  The  foot  is  usually  everted,  but  may 
be  inverted. 

FKACTURES  of  the  lower  EKTHEMITY  OP  THE  FEMUB  iuclude 
Bnpnicondylar ;  intercondylar,  or  T-shaped;  condylar,  whera  either 
condyle  is  fractured  ;  and  epiphyseal  separation. 

In  »upracoiKl!tlar  aud  T-ahaprd  fractures  the  caime  is  direct  violence, 
(H  a  fall  or  blow  striking  ou  the  patella  or  lower  end  of  the  femur.  In 
eviiJjfUir /riieture  either  condyle  may  be  involved,  the  line  of  fnwdure 
passing  for  a  longer  or  shorter  distance  into  tbe  shaft  of  the  boae. 
EpiphyHefd  iwparativn  may  be  caused  by  direct  or  indirect  violence. 

Symptom  and  Signs. — In  svpfacondyltir  fracture  crepitus,  abnormal 
mobility  ;  if  oblique,  short-eniug ;  tbe  lower  fragment  is  tilted  back- 
wartl  into  the  popliteal  space,  while  the  upper  fragment  presents  for- 
ward and  inward.  lu  rpiphifscai  mjxiration  the  line  of  fnwjture  is  at  a 
lower  level,  about  the  adductor  tubercle,  ia  transverse,  the  crt>pitua 
18  soft  or  cartilaginous,  the  patients  are  young,  and  tbo  epiphysis 
can  usually  be  felt  displaced  forwairl  aud  rating  on  lh(*  front  of  tlie 
femur.  Iidercwidiflnr  or  T-shaped  fracture  ia  recoguizeil  by  the  great 
Swelling  and  broadening  of  the  Joitit>.  by  erepito^  aud  by  abnormal 
mobility,  each  condyle  moving  separately  from  its  fellow  aud  from 
the  shaft.  Fractnre  of  rith-r  condyle  separately  is  recf^nized  by  the 
Q^ual  symptoms. 

Oo>»pfi«rfwfM.— Fractnires  of  the  lemur  are  always  serious  injuries, 
especially  if  compound  or  occuning  in  old  [wrsona.  Fat  emboligm, 
osteomyelitis,  tetanus,  or  non-union  may  i-esult.  Intracapsular  fract- 
ures of  the  neck  seldom  recover  with  bony  union.  Dislocation  of 
the  hip  may  occur  a^  a  cotuplitration,  aud  injury  to  the  iK>plitcal  ves- 
sels and  nerves.  Union  without  short4<ning  rarely,  if  ever,  occurs; 
but  if  the  shortening  do  not  exceed  one  inch  the  fuuction  of  th« 
limb  is  not  seriously  impaired. 

IWa(Bi«i(.— FracturM  of  the  jiwt  or  of  the  mi4ldlc  of  Ibe  iihtift 
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may  be  treated  in  the  stmiglit  positiau,  but  fracturea  of  the  upper 
and  laufr  thirdgoi  tlie  »hiip  slioulti  ;ilwiiya  be  treated  with  the  Umb 
flexed,  this  nut  only  Ijciiig  imist  coiulViTtflhle  t<j  the  {katiieiit,  hut,  on 
ticcount  of  the  tilting  ft>rwai'd  of  the  upper  fmymeiit  in  fiTM-tiiresof 
the  upper  thiJ-d  ami  of  the  tiltiug  buckward  of  the  lower  frag^metit 


Fto.  IH,— ekla^rmm  ol  cpj|ib>M«l  M-ianclon  at  the  lomr  end  at  lh«  feimu'  In  a  kIH  clereB 

)o»n  olil. 

in  fractures  of  Uie  lower  third,  the  limb  in  flexion  is  placed  id  the 
position  most  likely  to  bring  the  fragments  into  line  with  one  another. 
Examine  fractnrefl  of  the  ^fk  of  the  femur  -with  great  care,  to  avoid 
breaking  up  impaction  ;  if  this  I'xist,  Blea<iy  the  limb  with  tsaud-lmgfi, 
without  extension.  In  old  or  feeble  persons  it  is  ofleu  iuadvisiible  to 
use  any  form  ofapparataA  ex<M.>ptsatid-bag8.  Hpccial  cure  in  oeceeMary 
to  prevent  the  fonnatiou  of  bed-8ort«  and  t«  provide^  for  the  proper 
nutrition  of  the  patient.  Extension  ia  secured  when  necessary  by 
the  use  of  Buck's  exteusiou.  Uodgens's  or  N.  R.  Smith's  splint,  or 
the  double  iocliDed  plane. 
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Bitck't  ertciudoii  is  applied  as  follows  :  Cut  a  strip  of  strong  adhe- 
sive piaster  frtim  two  t«  four  inches  wide  and  long  eoougb  to  extend 
twice  the  distance  from  the  middle  of  the  thigh  to  six  inches  belov 


Fin.  IAD.— K.  R.  Smith'*  ^teftCil'  tfillOt. 

the  foot.  Lay  this  stri])  <>ti  :i  liible  with  the  adlieKive  side  up,  placaj 
a  block  of  wood  6v«  incbt'S  lung  and  three  inches  wide,  vithahola 
bored  in  tlie  middle,  on  the  centre  of  the  strip,  and  cover  by  another 
strip  of  plaster  of  the  same  -width  *»  the  first  and  long  enouyh  to 
extend  a  suCBcieut  distance  mi  each  side  lo  prevent  the  planter  from 
adhering  to  the  malleoli.  Shave  and  dry  the  leg  and  thigh,  and 
apply  the  piaster  snionthly,  taking  eare  that  the  two  ends  reach  the 
mme  level.     A  roller  bandage  i^  then  put  on  to  hold  the  plaster  ia 


Tm.  UI,— PlaeKT  sl»]  t,].tfk  l-r-i  I1uck>  <.-atviiai(*r« :  A,  luDgitrlpof  t'tutrr  lo  wblcb  UlI  block  C 
la  tivM  by  utoaiMof  k  sbort  alrip  £.  asibowii  kL  D. 


place.  A  Bmall  rope  vith  a  knot  in  the  end  is  passed  tbrongU  the 
hole  in  the  Wock,  over  «  pnlli-y  fixefl  to  the  foot-  of  the  bed,  and 
a  weight  of  from  live  to  sixty  pounds  i»  attaehed.  Make  coniiter- 
extf^nsion  by  raising  the  foot  of  the  bed  from  fonr  to  six  inches, 
placing  aeaad-bag  between  the  legs  of  the  patient.  A  Volkmann 
sliding  re»t  may  bo  placed  under  the  leg  and  fool.  ]a  fracture  of  the 
«*cA-  the  tnx'banter  is  kept  from  dinplacement  Imekward  and  outward 
by  a  sand-bug  placed  beneath  and  to  its  outer  side,  and  rare  should 
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be  taken  to  piweDt  eversion  of  the  foot  and  leg.  Extensioa  should 
be  kept  up  for  about  a  month,  when  the  patient  way  be  permitted  to 
get  up  on  crutches. 

HudgatJfa  npUttt  consists  of  two  parallel  iroii  bars,  aliout  as  thick  as 
an  ortlioary  leaJ  pencil,  comitKit^  at  the  lower  end  by  a  straight  bar 


tia.  IB2.— Buck'*  ciientlon  kpiiUvil 


and  at  the  upper  end  by  a  curved  bar  to  make  room  for  the  tliigh 
benenth.  The  biira  should  be  long  eiiough  to  extend  from  the  groin 
to  about  six  mches  below  the  foot,  slightly  bent  at  the  knee,  and  the 
space  between  them  should  be  wide  euoiigh  for  the  limb  to  pass 
without  trouble.  Strips  of  strong  bandage  are  passed  from  one  bari 
to  the  other,  to  support  the  limb  when  placed  ou  them.  Adhesive 
plaster,  with  a  block  and  cord,  in  attached  to  the  limb  as  in  Buck's 
exten-sion.  the  limb  placed  on  the  splint,  and  the  cord  from  the  block 
attat^hed  to  the  cros^-pieci^  below  the  foot.  The  splint  with  the  limb 
is  then  raised  from  the  bed  by  a  cord  attached  near  each  end  and 
suspended  by  a  pnlley  four  or  five  feet  alxive  the  bed,  pla<wd  so  that 

the  cord  is  inclined  at  an  angle  of 
from  10  to  30  degrees  from  the  ver- 
tical, ill  order  to  produce  traction, 

Thp  dwihfv  indinM  jjlane  is  placed 
with  itM  ajK-x  beneath  the  knee,  the 
thigh  and  leg  renting  on  the  inclined 
planes.  ExtiL'nsiOn  is  made  by  the 
weight  of  the  pelvis  at  one  end 
while  the  It^  and  knee  are  fixed  at 
the  other.  Bxtenaioo  may  I>e  in- 
creascfl  by  a  weight  and  pnlley  in  the  line  of  the  fl<.*xed  Ihiffh. 

Senii  recoiii wejids.  for  fruclHres  of  the  neck,  reduction  by  having 
the  patient  stand  on  (he  sound  limb  »upported  by  awiistauts,  the 
weight  of  the  injured  limb  aiding  tn  protlucint;  the  necKawnry  traction, 
while  plaster  of  Parii>  is,  appliud,  enclosing  the  iitjui^d  liiub  from  the 
foot  to  the  eigbtli  rib  and  extending  downwani  to  the  knee  ou  the 
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sound  side.  An  iron  Itwp^  coDtaining  a  screw  is  incorporated  in  tiie 
plaster  so  tliat  by  turning  tlic  screw  pressiiro  aio  be  maintained 
on  a  pftd  placed  over  the  trochanter  to  keep  the  fragments  in  appo- 
sition. 

In  children  uuder  t«a  years  of  age  vertic.il  suspeosioa  ts  a  con- 
venient method  of  treatment.    Apply  Buck's  appiiratus  to  one  or  both 
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no.  L&t.— Double  incUoed  pUa«  wlUi  tavatOnw- 

legg  and  pa«6  the  cord  throng^h  a  palley  fi'sed  above  the  hed,  bringlDg 
np  the  limits  at  right  angles  to  tlie  body. 

In  fractures  of  the  slutfi,  before  applying'  an  apparatus  rednce  the 
&agmeuts  if  possible,  giving  an  anesthetic  if  neoesaary.  It  is  seldtmi 
possible  to  reduce  a  fracture  of  the  femur  without  exposing  the  bone 
by  ojteration.  This  may  be  done  in  suitable  cases  and  the  bones  fas^ 
ened  with  silver  wire  or  drills. 

In  conijMnin^  fradurcs  no  pains  should  be  spared  thoroughly  to 
cleanse  the  wotiiid  and  cjirefiilly  to  adjust  and  fix  the  fragments  be- 
fore plofling  it.  In  fracUirps  involving  the  kiue-joint  apply  Hoiigens'a 
splint  or  plaster  of  Paris  from  the  foot  to  the  hip  with  tlie  It-g  slightly 
flexed.  Some  slilTness  of  the  joint  is  apt  to  follow,  but  eieellt-nt 
results  are  Bi,)]uetimes  obtained.  The  appai'atus  should  be  kept  on 
two  months  (changing  or  removing  it  about  once  in  two  weeks),  when 
there  is  usaatly  enough  union  to  permit  the  patient  to  walk  with 
crutches,  bearing  no  weight  on  the  limb  for  another  month.  In 
children  the  lime  reqnii-ed  for  repair  is  somewhat  le^s.  The  ambulant 
treatment  of  fractui-es  of  the  femur  is  not  recommended. 

FuACTUHE  OK  TUE  PATELLA  IS  Diore  fre<ineut  iu  m:Lles  between 
twenty  iknd  iifty  years  of  age,  in  the  proportion  of  5  to  1.  The 
caitntH  ure  usually  muscular  action,  sometimes  direct  violence.  Thd 
mrUiiea  are  simple  or  compound,  transverse,  vertical,  oblique,  or 
stellat*.  When  caused  by  muscular  action  the  fracture  is  usnally 
trauE^verso  and  occurs  at  or  below  the  middle  of  the  bone:. 
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Symptoms  and  NV^Ha.— Separation  of  tlie  fi-^Qients  and  al>uornial 
mobility  make  the  diaguosis  easy.  Ability  to  wn]k  ui^ually  exists, 
but  the  power  Of  fxteusioii  is  lost  or  impaired,  depciidiii);  on  the 
extent  t*  vbich  the  latt^ral  fibrous  ezpanaions  have  given  way.  The 
iiepamtiiiii  of  the  fragments  varies  from  a  fraction  of  mi  inch  t«  one 
or  two  incb<«.  The  swelling  is  due  to  hemorrhage  aittl  the  tyiceasive 
secretion  of  synovial  fluid  iu  the  joiut. 

CompUeaiion^  niay  be  inflammation  of  the  joint,  ankylosia,  or  liga- 
mentous union. 

Tretttmnit. — Thore  are  two  methods  of  treatment, — tmoiely,  by 
mechanical  appnrtttus  and  by  trpi^rafioii. 

H'j  ^fi'chanical  AjifMrnhu. — Place  the  extremity  on  an  incliiied 
piano  or  a  long  splint,  witL  the  foot  etevatM  about  eightepn  inches 
or  more,  iu  order  to  relax  the  quadriceps  extensor.  Press  the  frag- 
ments together  and  keep  iu  position  by  compresses  and  tigure-of-S 
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P»a,  105,— Ftpmilltoi"'*  4n:»lng  fur  frwrturc  pf  tin-  ri»lr11»  -  A.  notfh  |ii  Cbe  ■plinl  W-  i»»r«il 
aJIpplnij  'if  LiHTitlit^- nvn-r  the  fittvltii ;  B.  I«jiil4^  wKlizSi  b  iiirrlt?!!  from  the  fool  Iu  u  |oliil  litiove 
the  iLtwc.    lAfUr  l^mnli,) 

turns  of  a  roller  banda^  placed  s<»  as  to  drav  the  upper  fraetnftnt 
downward  and  tlie  lower  fRkgmeiit  upward  ;  or  use  strips  of  ndhesive 
plaster  long  enough  to  pass  from  above  the  patella  Ut  the  splint 
below  on  either  side.  Use  aevcral  strips,  one  slightly  overlapping 
the  other,  and  piirtS  On*  at^rosg  the  front  of  the  bone  to  prevent  tilting 
of  the  fnginentH.  Tht-n  apply  a  bandage  from  the  foot  halfway  np 
the  thigh.  Renew  the  bsindage  every  two  or  three  days  until  all  the 
swellint;  has  sut^idetl,  and  be  cnrefiil  to  prevent  exeoriution. 

Aira'-ir'''H  tit'ifitnl  i-onsi.sts  in  (he  use  of  a  splint  miide  of  board  about 
thirty  inche)}  long,  Sve  inches  wide  at  tlic  top  and  four  ut  the  lower 
end,  with  four  latemt  pegs.  It  U  sc»ojied  out  so  as  to  be  convex  lon- 
gitudinally and  slightly  cwncave  from  side  to  side.  The  splint,  well 
]>udded,  in  ajiplieU  to  the  tKNilerior  siirlucu  of  the  thigh  aud  kg  with 
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the  lower  end  elevated.  Strips  of  adhesive  plasler  ure  used,  the  cuds 
passing  fnnu  ntnixc  tlie  upper  frftgiiieiit  to  the  peg  on  cither  side 
below  the  joint,  and  from  Iwlow  the  lower  fragment  to  the  peg  on 
either  tdde  above  the  jiiiiit.  The  strips  are  lightened  by  turning  the 
pe^  as  the  swelling  subaides,  thus  keeping  the  tVagmeotB  apprux- 
LOiated. 

Any  form  of  nppnmtns  or  tpesitment  sbnnld  be  continued  for  at 
Imst  two  nLotilhs.  when  a  plasIt»r-of- Paris  bandage  may  be  applied 
from  the  foot  to  the  middle  of  the  thigh  and  the  pat-ieiit  peruiitted  to 
walk  about  for  another  month  before  atttinpting  to  use  the  kuee- 
jolut. 

Optradre  Treatment. —  The-  vprn  iwihtHl  is  superior  to  all  olbers  and 
is  the  only  method  nsnally  followed  by  bony  union.  The  oi>eration 
should  be  done  as  soon  as  possible  after  the  injury.  Stiiusou  iiiakesa 
longitudinal  ineiHion  in  theme«liaii  line,  washes  out  the  joint  nilh  hot 
sterile  salt  sohition,  unites  the  fragments  hy  means  of  animal  sutures 
pat^sed  through  the  periosteum  and  the  torn  lateral  expansions  of  the 
ciuadricet>s  tendou.  and  closes  the  incision  without  drainage.  The 
patient  is  kept  in  hed  a  week,  when  the  outside  stitches  are  removed 
and  a  light  jilaster  cost  applied  and  the  patieut  permitted  to  get 
around  on  crutcljea.  At  the  end  of  three  muniks  the  joint  mny  be 
used.  The  joint  may  tw  opened  by  a  transverse  or  curved  inoisicu 
and  the  fragments  united  with  silver  wire.  The  oi>erution  should 
not  b«?  undertaken  exeept  by  one  acenst^med  to  doing  operations  of 
thi»  kind  imd  who  hiiN  all  the  aiipointments  necessary  for  insuring 
asepsis.  Powers  in  IH!)8  reported  711  eases  «>lleeted  in  whjeli  oper- 
ation had  tieeu  done,  with  the  following  resulls:  05  percent,  &itis- 
factory,  3.6  per  cent,  ankylosis,  and  1.4  percent,  death.  I'helps  in 
the  sjiun>  year  reporteil  430  cases,  with  osseous  union  in  410.  anky- 
losis in  21,  and  death  in  3  easca — not  due  to  the  operation,  U  being 
from  delirium  tremens  and  1  from  cnrttoiic  aicid  poisoning.  Stimson 
ba»  ojterated  in  70  cases  by  hia  method,  with  no  deaths  and  a  g<ix>d 
rettnll  in  every  ease. 

PttAcrrL'B£M  OP  THE  Le«.  —  Frftctures  of  the  tibia  and  fibula  are 
common,  and  may  be  divided  iuto  fnwturesof  both  bones,  fracture  of 
either  bono  singly,  fiiwlnres  of  the  upper  exLreraity.  isbaft,  and  lower 
eitremily,  and  e|>ipliyseal  sepanition. 

ChiMrK.— Fratitures  of  the  u|>per  part  are  usually  Iranaverae  and 
Gniiae<]  by  dii-eti  violence,  while  thoso  of  the  lower  part  ai'e  u,snally 
oblh|Uu  and  the  rej^iilt  of  iintiirvl  violence.  Oeeiisional ly  a  fnu-tare  is 
the  re»n1l  of  mn.'icular  action. 

Frnrturrn  vf  thr  nfipfrr  rud  muy  he  trannvrriv,  T  nlMfnd,  Miqw,  or 
tertieai,  separating  one  or  tioth  oondyt«fi,  or  the  epiphysis,  or  the 
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tubercle  of  the  tibia.  The  /^ula  may  alao  be  fractured  by  snddeo 
contraction  uf  the  biceps  musele, 

Fractui-fH  of  the  Sim/la. — Fractures  of  the  sliaft  may  occur  at  any 
point  of  either  bone  singly  or  of  both  nimitltaneously.  The  most 
commoD  point  of  fracture  of  tJae  tibia  i&  about  the  junction  of  the 
middle  and  lowier  thii-ds.  the  line  of  fracture  tjeinB  ublU|UG,  pufising 
from  behind  downward  and  forward.  It  is  sonietimea  V-shaped,  the 
open  angle  being  usually  formed  by  the  lower  fr^ment.  \\Ti«ii  both 
bones  are  fmclnred  at  th«  same  time  the  fibula  is  muatly  broken  at  ti 
higher  level  tban  the  titiiii. 

Fractures  ttf  tfip  I/wFcr  Biui. — The  most  conimou  is  I*i>(i*g  fracture, 
usually  caused  by  forcible  t-Prritwii.  and  abduction  of  the  foot,  occa- 
siouully  by  forcible  rnivm'ofi.     In  a  typical  caac  the  internal  malleolus 


no.  IM.— Fnctnra  »t  Uie  lover  flfUi  of  the  ItbaU, 
with  the  >tteTuUni  c]0lanntty.--l'o(t**  tmeture. 


PlO.  m.— Delormllf  ufti-r  »  Ui<ll>'-(rMtBd 
CAM  of  Bm('(  [nature 


ia  broken  off  at  its  base  by  the  traction  of  the  iritfiroal  lateral  liga- 
ment, a  fragment  of  the  external  border  of  the  articular  surface  of  the 
tibia  is  detached  by  the  tibiofibular  ligament,  and  the  fibula  is  fract- 
ured from  two  to  four  inches  above  the  tip  of  the  matleolos.  In  most 
caeca  only  the  fibuln  19  fractured, — the  internal  lateral  and  tibiofibular 
ligaments  rupturing  without  detaching  their  bony  connections.  At 
the  same  time  the  foot  is  displaced  outward  and  usually  backward. 

Sifinpliinm  ami  Sigiui. — In  frarlur&s  of  the  upivr  end  of  tlic  tihiit  the 
usual  signs— paiu,  crepituis  and  abnormal  mobility — arc  obserre^ 
iini],  if  th<<  fractun>  is  obIii|ne,  shortening;  also,  if  the  knee-joint  Is 
involved,  great  »we!llri(«.  If  the  upper  end  of  Ihc.rfVm/'i  l>e  fractured, 
the  upper  fnifi'mcnt  may  1»  drawn  Klightly  npwani  by  the  biceps. 
Fractnroe  of  the  aknft  of  the  tibia  are  detcctird  wilhont  dilGculty,  on 
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account  of  the  snperfieial  position  of  tlie  bone.  "Wlieu  b&lh  bones  arc 
broken  and  tlie  fracture  is  oblique,  the  lower  end  of  the  upper  frag- 
nien  cin  \te  felt  or  setn  under  tlie  skin  in  front  above  tlie  aukle.  It 
oflen  peuetmtes  the  ekiu,  niakiug  a  compound  fracture.  Fracture  of 
the  tibia  atone,  if  transverse,  is  not  so  ensily  detected,  as  it  is  held  iii 
po!«itirin  by  the  unbroken  fibula  aeting  lis  a  splint.  Frneture  of  the 
JifiiiJit  aluw  alwve  tbe  upper  fourth  is  even  more  difficult  of  detection, 
but  the  diagnosis  may  be  mitde  bj  the  pain,  local  tenderness,  and, 
pnssibly,  crrpilitit  and  ttbnormHt  mubilUs-  In  fractures  of  the  lavcer 
enil,  affecting  either  malleolus  singly,  the  diiiguusis  is  made  by  feeling 
the  movable  fragment.  Epiphy^tnl  separatUni  may  occur  at  either  end 
of  either  bone,  bub  it  ia  most  frequent  in  the  lower  end  of  tbe  tibia, 
Pott'g/mditfff  is  recognized  by  the  outward  diapliicement  of  tb<  foot, 
the  dropping  backward  of  the  beel,  and  the  prominence  of  the  inter- 
nal malleolus',  over  which  the  skiu  i»  tightly  stretched,  soaietimes 
giving  way  and  allowing  the  end  of  the  bone  to  protrude.  On  ina- 
nipulatloti  abnormal  mobility,  crepitus,  and  the  detached  tip  of  the 
malleolus  may  be  felt. 

Complic^t U}}iii  may  l>e  injury  to  the  popliteal  vessels  or  nerves,  or 
ankylosis  of  the  knee-  or  ankle-joiuts,  with  deforniity  of  the  latter, 

Traitmrnt. — In  fracturtfl  of  tbe  vppf't  ends  and  shafts  reduction 
sliould  be  made  by  Hexing  the  leg  and  then  using  extension,  counter- 
extension,  and  uiauipnlation.  If  the  tension  of  the  muscles  prevent 
reduction  in  spite  of  antesthesia.  tenotomy  of  the  tendo  Achilli-*  may 
be  done.  After  reduction  the  Ijmb  may  be  enclosed  in  a  plaster-of- 
Paris  cast  extending  from  the  foot  to  a  point  well  BtK)ve  tJie  knee, 
with  the  leg  in  tbe  position  balf-way  between  exteusion  and  right- 
angled  flexion,  8plit  the  cast  on  eiich  side  as  soon  as  it  hardens.  If 
there  is  much  swelling,  use  tbe  doable  incltnefl  plane  with  fracture- 
box.  When  the  knee-joint  is  involved  and  there  is  danger  of  anky- 
losis, the  leg  should  be  fixed  nearly  in  a.  slmight  position — flexed 
sbtmt  ten  or  fifteen  degrees.  Keep  the  foot  nearly  in  a  right-angled 
position,  to  avoid  ''pointed  toe,"  and  the  ball  of  the  toe  shoald  be  in 
line  with  the  inner  border  of  tbe  patella  and  the  anterior  iliac  spine, 
or  as  near  that  [wsition  as  cuutparis).)n  with  the  sound  side  shows  to 
be  correct.  In  Poit's/meture  correct  the  displacement  by  flexing  the 
leg,  drawing  tbe  foot  forward  and  pre>3Siug  it  inward  to  its  nofnial 
position.  Then  apply  plasler  of-Pari)*,  holding  the  foot  in  n  slightly 
inverted  (Kisilion  while  the  plaster  hardens;  or  use  the  Dupnytren 
splint.  This  is  a  board,  four  or  five  inches  wide  and  long  enough  to 
extend  from  the  kuee  to  thrt*  inches  below  the  foot.  A  pad  is  pre- 
pareil  for  it,  one  inch  thick  above  and  three  inches  below,  and  lonig 
enough  to  reach  from  the  knee  to,  but  not  below,  the  internal  malleo- 
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Iu9,    The  leg  is  placed  laterally,  with  the  iniicr  si<Je  next  tiie  padded^ 
splint,  to  wliicl)  it  is  fixe<l  by  m&'iiis  of  a  roller  t)an(l;tgi?,  the  spaiw 
below  tlie  pad  permitting  the  foot  to  be  held  in  a  position  of  invet> 
aion.    From  three  to  his  weeks  are  required  for  recoverj'.     Ciimjiiiund 


'^^^\'^?\\- 


a         A 

Fia.  171.— DnpUTireii's  stiUnt  (or  Foti'i  fmcturr:  A.  tltlok  mfl  nt  lail  nlcQdliig  lo  Uic  Inlenwl 

TDkUeolm';  B.  \mt\Aage  lo  pniduce  dlght  invenjou  of  tooL 

fniciurre  requirethfi  strieteat  antiseptic  precautioita  %o  prevent  inf 
tioD.    Slioulil  Slip  pit  mtion   occur  in  the   knee  or  ankle  joint,  open 
freely  on  both  sides  and  drain. 

FRA<.-ri:Kt;  ui'  THE  BuNiis  iiF  THE  FiioT.— The  booea  of  the  foot 
mo6t  frequently  bi-okeu  axe  Uie  a-stra^alus,  the  os  calcis,  and  the  pha- 
laDges. 


no,  m 


1 1  ImrlUTFdl  IIIF  on  tnh'O 


EtMo'JH  (tnrl  I'lithftinijy.  —  Fracturf  of  the  uMragnluM  is  eonimonly  the 
result  of  liilU  fiiiiii  a  height,  striking  ou  Ihe  foot,  producing  a  trans- , 
\~Hnw>.  longituditiul,  horizontal,  or  coiuiui uutcd  fracture.     The  luoeti' 
eoiniuon  point  of  fravtnre  is  through  the  neck.     One  or  more  of  the 
ftagments  may  be  (lisplat'tHl.     The  tut  tvicix  may  b«  fractured  in  the 
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maoDer,  or  by  muscular  action,  the  gosti'ocnemiiis  pnlliDg  off  a 

of  bone  at  its  insertion.    Frot'tuies  of  tbe  TiuttiUtiml  lx>nea  aud 

^xtiges  are  usually  tlio  result  of  dii-eot  farce,  as  tlie  droppiug  of  a 

^g^lat  on  the  foot  or  tbe  t«>e,  aud  are  often  couii>ouikJ. 

•^^tfiuptvma  and  SlffHU-^ln  fracture  of  t\ie  ajfiragiilu«  there  are  paiui 

llicig,  ioability  to  stand  on  the  foot,  and  perhaps  orepitiLS  on  tuaaip- 

•XioD.     The  heud  or  either  fragment  may  be  dispUiced  aud  present 


_  Fw.  ITS.— Owmpoiinil  fmctUPO  of  the  utrwalm.    (Alter  UlllfT.> 

ander  the  skin.  Fracture  of  tbe  o»  cafrU  \s  iudicated  by  the  same 
aymptouis,  and,  in  addition,  the  arch  of  the  foot  is  ofteu  destroyed, 
with  flatness  of  the  eole  and  shortening  of  th«  dintauce  b^tvccn  the 
ends  of  the  malleoli  and  the  ground.  If  the  line  of  fracture  is  bfhiitd 
the  attaclimeut  of  the  lateral  ligaments,  the  posterior  fragment  tuay 
be  displaced  upward.  Fracture  of  the  mflatarml  boneS  and  the  j»Aa- 
langfs  can  be  recognized  by  the  nsual  signs  and  symptoms. 

Oump/i«i/io««. —Fractures  of  the  astragalus  iisoally  involve  tie 
ankle-joint,  and  may  be  followed  by  ankylosis. 

TreaiirunU. — In  simple  fractnres  of  the  a/dragaiug  and  fw  ctdcis,  if 
there  is  (iispkcenient  reduce  the  frag-iueuts,  giving  an  anjestUetic  if 
neoBSsarj'  and  m^iking  an  incision  if  reduction  is  otherwise  impossi- 
ble. Then  fix  the  foot  and  ankle  from  four  t<o  six  weeks  by  means  of 
a  plaster-of- Paris  cnt^L  h\  ••"iipot(nd  friLCtiires  of  the  astragalus  from 
direct  violence  the  t\i\--  \-.  l-.  eicise  the  bone,  especially  if  there  IS 
comminution  or  if  the  fragments  are  displaced.  Detachment  of  a 
jHirtion  of  the  oscalcis  by  muscular  action  is  treated  by  flexing  the 
leg  and  cst^'uding  the  foot.,  then  fixing  the  fragment  in  plac«  by  a 
romprraiHaud  adhesive  plaster,  or  by  a  nail  or  drill  which  can  be  re- 
moved after  union  takes  place.  Fi-jctiiresof  the  uwUdarnal  bones  aud 
phtilanr/rH  are  treiited  by  reduclion,  with  the:  application  of  splints  of 
pastcboani,  thin  wood,  or  plaster  of  Paris.  In  cviapouiul  fractm*e8 
complete  disinfection  is  of  the  highest  importance  to  prevtut  iulec- 
tion  and  inHammation  or  tetanus. 


CHAPTER    III. 

SURGERY    OF  THE  JOINTS. 

DiBeases. 
SYNOVITIS. 

Stnovitip  J3  inflammatiOD  limited  to  the  synoTial  membrane." 
The  varieties  are  acute  and  ehrunic. 

Etioloff!/. — It  may  be  caused  by  wounds,  coDtusious,  spmius,  cold, 
dauipueas,  loose  bodies  in  the  joint,  rheumatism,  or  pnthogenic 
bacteria. 

PaHioloff'i. — In  acule  spwpUis  the  synovial  mpiubrgne  becomes 
THScular,  cougBsteil,  suolleu.  anil  cBdeiuatoiis,  with  iiicrensed  efTiLsioii 
of  synovial  fluid,  which  may  be  norniiil  in  appearance,  or  watery, 
filirinous,  or  punileut.  The  chronic  form  may  result  from  acute 
syoovitibi,  or  it  may  be  subacute  or  chronic  from  the  befjinniiig. 
The  BiirroancJing  Rtmeturea  are  nioro  or  less  inrolred,  resulting  in 
arthritis.  There  are  cedema,  excess  of  fluid,  and  later  thickening  of 
the  membrane  and  of  thi^  articular  fittuctures  from  the  exudation 
of  fibrin  and  the  formation  of  fibrons  tissue.  The  folds  of  the  mem- 
brsine  are  sometimes  uniteil  by  adhe&inus;  villous  growths  may  form 
on  the  fringes  and  project  into  the  joint,  and  sometimes  become 
detached  and  form  '■'  ioom  bodies." 

8!/mpt0n>^,—ln  the  arttte  fi/nn  there  nre  paiu  in  the  joint,  worse  at 
night,  tenderness  on  preasure,  local  elevation  of  temiierature,  tense 
swelling,  fluctuation,  floating  of  the  patella,  and  mild  constita* 
tiuual  symptoms.  The  iKisitioa  of  the  limb  la  always  that  which 
is  most  comfortable,  uiiually  one  of  slight  flexion.  In  the  chronic 
form  there  are  thickening  of  the  tissues  and  increase  iu  Ibe  fluid 
in  the  joint  ;  pain  aod  tcuderneaa  are  absent  or  slight ;  no  local 
heat ;  swelling,  fliictuiition,  and  enoraiona  aecumulatious  of  fluid  (.hy- 
drops articuH,  hydrarthrosis)  arc  seen;  impaii-t-d  function;  wasted 
niu-icles,  and  MinietimcM  grating  or  crepitus.     Arthritis  may  nsult. 

Trttiimcnt. — In  the  acutr  form  use  hot  or  cold  applicalioiia  and 
secure  c^implete  rest  by  ciivclupiug  the  limb  in  C4i[tott  and  applying 
plaster  or  some  oLUev  spliuL  In  tho  chronic  form  try  massage,  small 
blisters  fre<|uently  reiieated,  baths,  electricity,  icbthyol,  mercurial 
olutmcnt,  or  compression  by  means  of  an  elastic  bandage.  Inhy- 
2(10 
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drops  articnli  tlie  joint  may  be  aspirated  repentedly,  and  if  the  fluid 
pereist  ill  returning  an  injection  of  tiiictare  of  iodine  or  a  3  to  5  per 
cent,  carbolic  acid  Holution  may  be  uaed.  Tlic  joint  may  be  fixed  by 
splint^  bat  not  long  enfttigh  for  adhesions  to  form.  Treat  any  geu- 
eral  diseiise,  as  rheumatism,  gout,  or  sypLilia,  which  may  be  a  factor 

in  the  etiology, 

•  ARTHRITIS. 

Arthritis  ia  iuSammation  of  a  Joint  as  a  whole,  incinding  all  its 
structures.     It  may  begin  as  a  syuovitis,  but  it  is  a  more  serious 
^^tfTectioii. 

^B  Varieties.  — The  forms  of  arthritis  may  be  divided  into  two  classes, 
|^-(A)  the  inftvtioHB,  which  includes  those  foriuB  which  are  ^used 
tyy,  or  which  there  is  strong  reason  to  believe  are  eaused  by,  micro- 
organisius,— niimely.  (1)  iieiite  suppurative  arthritis,  (2)  gonorrhceat 
arthritis,  (3)  arthritis  of  the  exanthemata,  and  <4)  tnberculona  ar- 
thritis; iB)  the  diatlietif:,  which  includes  (1)  rheumatic.  (SlgoUty,  (3) 
oetw-arthritis,  (4)  Dc-uropathic,  and  (5)  hysferipal  arthritis. 

^L        ISFEfTlOtlS    AhTHHITIB. — AcUTE     BUPPUKATIVE    AHTHR1TI8    iS 

^^jaofied  by  infection  with  pyogenic  organisms,  usually  the  staphylo- 
toeUba  or  streptococcus,  which  gain  entrance  t<t  the  joint  directly 
through  an  open  wonnd  ;  by  the  extension  of  a  suppurative  process, 

I  as  iu  osteomyebtis ;  or  by  organisms  contained  lu  the  blood  current, 
kin  pyiemia. 
I  Ai/Aofoi^.v. ^^There  is  an  acnte  form  of  inSammatton  with  a  ten- 
Bency  to  rapid  destruction  of  tissue.  The  synovial  membrane,  con- 
nective tissue,  and  li^ments  soon  tteconie  in^ltrated  with  cells,  which 
break  down  and  form  pus.  The  process  extends  to  the  cartilage 
and  bones,  which  become  disorganized,  softened,  and  necrosis  may 
^kesnlt.  Thronibogi-s  of  veins  may  occur,  with  detJichmeut  of  infected 
^^mbolj,  which  may  t>e  carried  to  distant  organs  and  caose  pyieoiiaor 
sepdresmia. 

kThe  spnplomit  are  chilly  seusitioiis,  or  a  well-markeil  chill ;  high 
ver  with  IV strong,  full  pulse;  the  joint  is  painful,  tender,  swollen, 
»t,  oidematonK,  and  fluctuation  soon  oecurs ;  great  prosti'atjon  with 
symptoms  of  scpticieniia. — ^weak.  rapid  pulse,  delirium,  apathy,  diar- 

■rhtea — may  set  in  within  a  short  time,  with  a  quickly  fatal  result. 
fn  pytpmia  several  joints  may  be  affected  at  the  same  time. 

Pnif/Hi>gi». — Fibrous  or  bony  ankylosis  is  apt  to  follow.     Pyemia 
or  st!pticjemia  makes  tlie  prognosis  grave, 
^h      Trealnient. — Open  the  joint  without  delay,  evacuate  pns,  eslablish 
^Ffreo  dniinage  by  rnbber  or  glajw  tube^  place  the  Umb  in  the  best 
positiiin   for  ankylosis,  and  irrigate  wilh  1  to  /iiKHI  solution  of  bi- 
chloride daily.     Necrosis  of  the  boue  may  be  followed  by  chronio 
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ac«ouut  of  the  soperflcial  position  of  the  bone.  When  both  bonct  i 
broken  aud  the  fratttnre  is  oblique,  the  lower  eiiil  of  the  upper  frag- 
men  can  be  felt  or  seen  uriiler  the  skin  in  front  iibore  the  ankle.  It 
often  peneinites  the  skin.,  uiakiug  a  uorapoanii  fntcture.  Fracture  nf 
tlie  tibia  iilwtf,  if  transverse,  is  not  so  easily  detected,  as  it  is  held  la 
position  by  the  uubroken  libula  acting  as  a  e^plint.  Fraetupe  of  the 
JUiiita  iTlincr  alwve  the  upper  fourth  is  even  more  d  ifficult  of  detection, 
Imt  the  dia^^Qosis  may  be  niiule  by  the  pain,  local  tenderae^,  and, 
possibly,  crtpitHt  and  ainormal  iriobilHy.  In  fracture  of  the  loicvr 
wirf,  affecting  either  maJIeolus  singly,  the  diagntjsis  is  made  by  feeling 
the  movable  fragiueoL  Epi^tym-ul  wpnrntmn  may  oeeur  at  either  end 
of  either  bone,  but  it  is  most  frequent  in  the  lower  end  of  the  tibia. 
Pott'a/j-iicturc  is  recognized  by  the  ontward  displacement  of  the  foot, 
the  dropping  backward  of  the  heel,  and  the  prominence  of  the  inter- 
nal malleolus,  over  which  the  skin  is  tightly  stretched,  sometimes 
giving  way  and  allowiujr  iLe  end  of  the  bone  to  protrude.  On  ma- 
nipalatioa  abnormal  mobility,  crepitus,  and  the  detitched  tip  of  the 
malleolus  may  be  felt. 

Compticatioiifi  may  be  injury  to  the  popliteal  vessels  or  nerves,  or 
ankylosis  of  the  knee-  or  ankle-jointa,  witb  deformity  of  the  latter. 

Treatment, — In  fractures  of  tbe  uppirr  enda  and  shafts  reduction 
Bhotild  lie  m!)de  by  Hexing  the  leg  and  then  using  extentiion,  eottuter- 
extension,  and  nianipnlalion.  If  the  tension  of  the  muscles  preveut 
reduction  in  spite  of  anupsthesia,  tenotomy  of  the  lendo  AchiUia  may 
be  dnue.  After  reduction  the  litub  may  be  enclosed  in  a  plaster-of- 
Paris  east  extecding  from  the  foot  to  a  point  well  al>ov«  the  knee, 
witli  the  It^  in  the  ]«ositiou  halfway  between  extension  and  right- 
angled  Ilexiou,  Split  the  cast  on  each  side  as  soou  as  it  hjirdens.  1/ 
there  is  much  sweUiug,  use  tJie  double  inclined  plane  with  fracture- 
boj.  When  the  kuee-joiut  is  invi)Ived  and  there  is  danger  of  anky- 
losis, the  leg  should  be  fixed  nearly  in  a  Ktraight  position— (lexed 
about  ten  or  fifteen  degrees.  Keep  the  foot  nearly  in  a  right-angled 
poeition,  to  avoid  "  pointe<l  b>e,"  and  the  ball  of  the  toe  should  be  in 
liue  with  the  inner  border  of  the  patella  and  the  anterior  iliac  spine, 
or  as  near  that  position  a&  comparison  with  the  sound  side  showa  to 
be  correct.  In  I\ttV»fnicl\trf  correct  the  displacement  by  flexing  the 
leg,  dniwirig  the  foot  forward  and  pressing  it  inward  to  its  normal 
position.  Then  apply  plat>ler-of- Paris,  holding  the  foot  in  a  slightly 
inverted  position  while  the  plaster  hardens  j  or  use  the  Dupoytren 
■pIIdL  This  is  a  board,  four  or  five  inches  wide  und  long  enough  to 
extend  from  the  knee  to  flirce  inches  l)eIow  the  foot.  A  pad  i.s  pre^ 
pwed  tot  it,  one  inch  thick  above  and  three  inches  >>eIow,  and  long 
enough  to  reach  from  the  knee  to,  bnt  not  below,  the  iaternal  malleo- 
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which  plugs  up  a  terminal  blood-vtasel,  caosing  the  formation  of  a 
pyramidiil  Be([ueHtrii in  and  aeoondary  invasion  of  tlie  joint  or  of  the 
surrounding  solT:  ti.'vsues.  Tliec;»neellous  spaces  are  filled  with  embry- 
onic tissue  containing  miliary  tubercles  wliicli  cause  i;radunl  softening- 
and  destrnction  of  tlie  bouy  tissue.  Wlien  the  »yii<tritil  niembmne  is 
the  seut  of  the  disease  it  soon  extends  to  the  capsule,  the  bone,  und 
the  surrounding  struetnrea.  Usually  there  is  an  excessive  growth  of 
granulation  tissue  which  breaks  down  and  then  pus  ia  fonncd,  Tbia, 
breaking  through  its  tiouudaries,  follows  the  linea  of  lesist  resistanee, 
dlsReets  up  the  soft  tissues,  and  points  iu  various  regions  on  the  sur- 
face. The  tuberculous  granulatiou  tissue  causes  gradual  destractioD, 
either  by  absorption  or  necrosis,  so  that  the  head  and  neck  atid  even 
a,  part  of  the  shaft  of  the  femur  may  be  destroyed,  witli  considerable 
solteuing.  The  rim  of  the  acetabulum  may  be  destroyed,  the  head  of 
the  femur  may  escape  from  the  acetabulum,  and  pathological  dislo- 
cation on  the  dorsum  ilii  may  result;  or  this  may  be  due  lo  destruc- 
tiou  of  the  cJipaular  ligament  and  contritctions  of  the  muscles. 

SijmpltiMH. — There  arc  three  sUiges, — (IJ  that  in  which  the  symp- 
toms are  due  to  irritation  caused  by  the  beginning  activity  of  the 
baciUli ;  (2)  that  cha,ractcriz.ed  by  the  fully  developed  iiiSammation, 
often  called  the  niatje  of  lengthening,  on  account  of  the  apparent  length- 
ening HO  cliarsK^teristic  of  this  stage  ;  (3)  the  result  of  the  destructive 
processes  of  the  two  preceding  stages,  called  the  stage  of^  s/iortemnff. 

(1)  In  the  first  stage  the  disease  is  apt  to  be  overlooked  or  a  wrong 
diagaoeis  made.  Symptoms  are:  Lameness  or  Htiffaesa  in  the  moru- 
ing  before  exerciae ;  the  patient  tires  easily  and  is  indisposed  to 
exertion.  Pain  is  absent  or  slight,  unless  the  disease  begin  in  the 
osseous  tissue.  It  is  elicited  by  pressure  on  the  trochaatei'  or  on  the 
foot,  proBsiug  the  head  of  the  femur  into  the  acetabulnm,  and  is  ofteu 
referred  to  the  inner  side  of  the  knee,  owing  to  the  relation  and  dis- 
tribution of  the  obturator  nerve.  There  is  rigidity  of  the  muscles 
about  the  joint,  and  the  thigh  may  be  slightly  flexed  in  abduction. 
Some  fulness  of  the  joint  in  front  of  and  bebiud  the  trochanter  may 
be  present  in  the  synovial  form. 

(2)  Stage  of  Lengifiening.  — The  infiammatory  changes  are  well 
established  and  the  symptoms  positive,  as  follows  :  A  det^ided  Imp. 
Abduction  and  epermon,  occaf^ionally  uMaciiun  of  the  limb  exists. 
Apparent  Irnffthcning  of  the  disabled  liuib,  sia  the  patient  tilts  his 
pelvis  by  sustaining  his  weight  on  the  sound  limb.  Slight  actual 
lengthening  may  be  ciiused  by  eflTusion  in  the  joint.  Flattening  of 
the  butttick  of  the  afPccted  side,  Oblitei-ation  of  th^  gluleofenioral 
crease  and  deviation  of  the  rinui  tutlium  to  the  sound  side.  The  ad- 
ductors and  flexors  of  the  thigh  are  atrophied  and  rigid.     Rigidity  is 
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well  shown  by  restricted  inovcmeiila  and  by  8ayrp'»  UM:  Place  tbe 
patient,  stripped,  wirh  liis  back  ou  a  tjible.  Il  will  then  be  found 
impossible  tit  bring  tbe  lumbar  spine  and  tbe  popliteal  space  of  the 
affecied  aide  in  contact  with  the  table  at  the  same  time.     Pain  is  more 


Vj 


no,  ITS.— PdsIUiOII  at  (pdne  Id  hl|>-}alnt  dlteaw  wben  iliwucd  limb  U  flexnl. 

marked,  but  not  always  present,  is  most  severe  at  night,  and  is  often 
''starting"  in  character,  the  patient  awaking  from  slninlter  with  a 
scream,  dae  to  sudden  contraction  of  tbe  mu^scles  bringing  the  eroded 


r. 


Tia,  177.— ArubinK  ot  qins  In  coiMlglB  wbe^  iISkbq^  llinb  ia  cn«n<]ed. 

snrfices  of  the  femoral  head  and  aeet4ibulnm  together.  Chills,  eleva- 
tion of  temperature,  and  rapid  pnlse  nuiy  be  present. 

(3)  The  Stoffe  nf  Shortrahiff  and  of  Abacetuica. — Siiurtetnnff  or  iliJo- 
catio»  may  occnr  as  a  result  of  changes  in  the  feuiur  or  awtalmlum,. 
There  is  great  atrophy  of  the  muscles,  with  aJducli<)n  and  flesion  of 
the  thigh,  and  Sayre's  test  is  strongly  marked.  The  <i/*(wr»«f»  usually 
form  and  point  or  open  on  tbe  surface  just  below  Poupart's  ligament, 
near  the  knee,  in  the  perineum,  or  they  may  perforata  the  acetabulum 
and  open  into  the  pelvic  organs,  the  rectum,  or  the  bladder.  Fever 
sets  in  with  evening  exacerbations,  sweats,  and  a  general  hectic  con- 
dition.    Abscesses  occur  in  about  half  of  the  cases. 

I*itgnom».—  Vertebral  diacaae  may  be  excluded  by  the  absence  of 
spinal  symptoms  and  by  the  presence  of  limp,  pain,  rigidity  and  de- 
formity of  the  hip;  tacro'iliactHitenge,  by  thepatienf  being  often  under 
adult  ape,  by  the  absence  of  pain  oa  pressing  the  iliac  bones  against 
the  aicrum,  and  by  the  presence  of  hip  syinptotos ;  rheumatiiim,  by 
the  absence  of  the  characteristic  deformity  of  hip  disease  and  by  only 
one  joint  being  affected  :  prritnthritU.  by  the  absence  of  symptoms  of 
an  acute  intlamiuatO'ry  pi^KesH,  with  the  early  formation  of  absceaa 
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Buperfioini  to  the  joint ;  and  eonffen^tU  diriocafwn  of  the  liip,  "by  the 
presence  of  i nflitmiuatory  symptoiiM. 

Prnfjnoiti^.—llecov^ry  may  take  place  npotitaneoiisly,  with  anky- 
losis iLiid  dt^fortuity,  or  driith  inuy  occ-ar  tvotu  invajf'ioii  of  the  braia 
or  other  viscera,  or  from  exhaustion  fram  amyloid  degeneration  of  the 
liver  or  kidneys.  The  prognasis  is  better  in  children  than  in  adnlls. 
With  early  treatment  the  majority  reeover  for  the  time  bein;!,  but 
many  of  these  pehsb  from  some:  form  of  tuberculosis  before  reacliitig 
middle  age. 

Trriitmnii. — The  treatment  iisuaUy  lasts  for  months  or  years,  aud 
requires  IneshaiLSiible  jiatienee  and  perseverance.  The  earlier  it  is 
begun  the  better  for  the  patient.  The  great  object  to  be  obtained  ia 
alxtolute  rfitl  of  the  joint.  This  may  be  achieved  by  fixation,  traction, 
or  a  combination  of  the  two. 

The,  ildkml  bi/  Tro'dlon^^Pat  the  patient  t-o  Ijed  and  apply  Bnek'a 
extensiob,  witJi  enough  weight  to  mak&  ti)e  patient  comfortable. 
.Aiter  ftix  nioiiths  let  the  patient  get  up 
and  walk  around  on  crutches,  iritli  a 
thick-soled  sboe  on  the  sound  footi,  bear- 
ing   DO    veight   on    the   affected    limb. 


rir).  I7t."Tbl'l[D«ll'«  lll|Hl|iLlllt. 


Fid.  ITS.-^Tncll[iK  Fi>li»t. 


Th^  /"uwfion  .tf'^Aorf.— If  eoTifineraent  wmnot  be  borne,  fix  the  joint 
with  plast4>r  extending  froui  the  Tihs  U)  the  kuee  on  the  adected  aide, 
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or  use  a  Thomas  splint  and  let  the  patient  walk  witli  crutches.  The 
JlfrfAor?  i>^  Fi'jtition  and  IV«rfton.— Some  prefer  a  tspliiit  wliLch  com- 
bines b*ith  fix:ition  unci  tnit'tion,  of  which  tliei*  n,re  qiiiti^  a  number, 
devised  by  Davis,  flayre,  Taylor,  Lovett,  Wyetb,  and  Phelps.  The 
principle  is  a  bar  of  iron  in  two  sectioiiH  nttachod  to  tlie  limb,  per- 
mittiiig  lengthening  and  extetisioD  of  tli«  lituh  by  means  of  a  key. 

Oprritlipe  Treatment. — Remove  accnmnlationa  of  flnirt  in  the  joint 
by  aspiration.  Treat  abscesses  by  eTacuatiou  throngh  a  small  incision 
and  the  injection  of  a  ten  per  cent,  mixture  of  iodoform  in  glycerin 
or  vaseline,  which  is  retained  in  the  abseeias  cavity,  repealed  as  often 
as  the  ciivity  refills.  Balsam  of  Peru  is  sometiiue«  nsed.  In  the/un- 
goM  form  use  repeated  injections  of  chloride  of  zinc,  three  to  five  pep 
cent,  solution  ;  or,  if  there  is  much  pain,  the  thermocantery  may  t)e 
thrust  throngh  the  »oft  tissues  and  bone  into  the  disciigcd  area.  If 
the  disease  persist  in  spite  of  treatment  and  the  patient  13  losiog 
groand,  ertision  or  excisivn  is  indicated.  Ercijtinn  is  more  radical,  but 
is  likely  to  arrest  the  growth  in  length  of  the  bone  by  removal  of 
the  eplpbysi&  la  erosion  the  visibly  diseased  tissue  is  removed  by 
the  curette  or  knife.  Pore  carbolic  aeid  should  be  poured  over  the 
affected  parts  and  afterwanls  ueatralized  with  alcohol. 

Cotuiiitiiiional  anil  n^^tenic  TreatmeiU. — Give  plenty  of  nourishing 
and  easily  digested  food,  and  send  the  patient  to  a  climate  favorable 
to  the  cure  of  tnbereuloais,  snch  as  is  afforded  by  New  Mexico, 
Arizona,  "Western  Texas,  and  Southern  California. 

TruEUcfLosisoFTiiKBAL-Ho-iLiAc  JOINT  is  iisoallyseen  iu  young 
adults  from  twenty  to  thirty-five  years  of  age  and  may  occur  as  a  pri- 
Biarj' condition  or  secondarily  to  tiibercidousalV'ecIions  of  other  parts. 
The  cdoiogn  qmA  jHitholofiif  are  similar  to  tnberctilosisof  other  joints. 

Symptoms. — The  first  symptoms  are  slight  sti^nest.  darom/ort,  or 
pain  after  standing  or  walking  for  any  length  of  time.  Pain  maj'  tie 
produce<l  by  oongbing,  sneezing,  defecation,  lying  on  the  affected  side, 
pressure  over  tbe  joint,  or  by  pressing  the  ilia  against  the  sacram, 
and  may  radiate  alon^  the  sciatic,  crural,  and  obturator  nerves.  The 
patient  lcan»  towards  the  sound  side,  bearing  the  weight  of  the  body 
on  that  limb,  the  other  l)eing  advanced  and  apparently  lengthened 
from  tilting  of  the  pelvis.  He  limps  in  walking.  Adduction  ia 
nnosnal.  Pus  may  form  and  pass  externally.  iKiiuting  near  the 
joint  or  the  crt?st  of  the  ilium  ;  or  internally  into  the  pelvis,  behind 
the  rectum,  into  the  ischiorectal  fossa,  opening  into  the  rectum,  or 
pointiug  near  the  anus;  or  it  may  follow  the  mnseuJur  planes  and 
point  in  the  vicinity  of  Poupart's  ligament ;  or  the  sciatic  nerve 
tlirough  the  sciatic  notch,  pointing  in  the  posterior  region  of  the 
thigh. 
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The  diagnoais  is  made  from  ncuroifjia  of  the  joint,  tumbago,  and  aei- 
atiea  by  th«  character  of  the  pain,  its  long-  dtimtioD,  and  tlii;  sigriB  of 
infiammatioii . 

The proffnvsia  is  more  uufavorabl«  tliau  in  tnbercnloaie  of  the  liip, 
eftpeoially  if  absceHS  form. 

Treatment. — Secnro  absolute  rest  by  conflTiemeDl  to  bed  and  the 
use  of  a  binder,  or  strips  of  adhesive  plaster,  or  pI:Lst*r  of  Paris 
applied  to  the  pelvis,  includiug  the  hip-joint  of  the  afFeeted  side.  In 
the  cArly  stages  ils«  th«  thermocantery  for  the  relief  of  paitt  and  arrest 
of  the  disease.  Remove  diseased  t»one  by  the  nse  of  the  ctirett«  and 
cbiael. 

TuBEBCULoeiHOF  theShouldeh-Joint. — The  shoulder  joint  is 
leas  frequently  affe«t«d  with  tuberculosis  than  the  i^lbov  and  wrisL 


Flo.  UO.— TutwiculoaU  of  Uie  wrlat. 


Besides  the  onlinarj'  form  of  the  diseaise  there  is  another,  knomi  aa 
curits  akffi.  or  i/ry  tittM-rt^f^us  tirtht^lu.  It  may  afr«M:t  other  joints,  but 
is  luoKt  frfquently  ottservetl  in  the  shuuldvr,  and  in  yuuiig  lulidls. 
The  bony  Btructure  is  gradually  destroyed  without  excessive  forma- 
tion of  graualation  tisane  and  without  the  formation  of  pus  or  other 
fluid.  The  tiiftnptom*  are  pen^istf^iit  pain,  wasting  of  the  muscles,  and 
rigidity  of  the  joint.  On  :u'ct>(Hit  of  the  aLrH>pliy  of  the  miiaelcs  and 
alMorption  of  the  \h'w\  of  the  humerus,  the  acromion  jn-ocess  np|M?ar!i 
abnorruaUy  prominent,  with  u  deiiression  beneath  it  so  that  dieloca- 
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tion  nuif  be  sttspect^d.  The  Ireaimcnt  cotiskta  in  immobilizing  the 
joiut,  aiul  if  arter  a  reasonable  trial  tbis  prove  inefficient,  excision 
sboDlJ  be  peribriiied. 

Diathetic  Authbiti». — Tbis  divi»ioa  iaclud'eH  the  varieties  or 
arthritis  wliicli  :u-e  the  result  of  some  coiiKtitDtionfil  condition  and  are 
m»t  jvppan-iitly  due  to  specific  organisms, — namely,  rLeiiuiatif,  gouty, 
osteo-arthritic  {rheumatoid),  neuropathic,  and  hysterical  arthritis. 
Their  t  i-eat meat  properly  belongs  to  the  physician,  but  the  surgeon 
miiy  be  re»jutisted  to  remove  fluid  or  correct  deronuily  after  ankylosis. 
The  principles  of  treatment  have  been  given  ia  describing  the  forms 
of  in/cdimta  arthritis. 

NEURALGIA. 

Neuralgiaof  the  joints  may  bemistakeu  for  hysterical  joints.  Or  the 
latter  JiEFection  may  assume  the  form  of  arthralgia.  The  wiws  given 
Rre  di^asctsof  the  brain  or  spinal  cord,  malaria,  neurasthenia,  syphilis, 
or  pressure  ou  the  nerve  supplying  the  joint  from  tnmoi-sor  products 
of  infldnimatioi). 

Sj/iitptonm. — There  is  no  evidence  of  inflamination,  but  the  patient 
complains  of  severe  burning  or  lancinating  pain,  intermittent  in  char- 
acter, and  it  may  appear  at  a  cert-ain  hour  of  the  day. 

2Vf(i/mf Mf.^Try  massage  and  electricity,  or  touch  the  £ikin  over  the 
joint  lightly  with  tie  thermocautery.  Break  up  adhesions,  and  if  ao 
local  cause  can  l»e  found,  stretch  the  nerve,  or  excise  it  if  small  and 
uuimportaut.     Give  proper  constitutional  treatment. 


ANKYLOSIS. 

Ankylosis  is  r^trictioo  or  loss  of  the  motions  of  a  Joint  as  a  result 
of  change)?  in  the  structures  which  make  iip  the  nrticnlatiou  or  of  the 
surrounding  structures.  The  varieties  are^roiu  (partial)  and  bany 
(complete). 

Causes, — FSiroiis  aakylt>sis  may  result  from  traumatic,  gonor- 
iliCBsl,  or  rheumatic  arthritis,  which  causes  contraction  of  the  liga- 
ments ;  while  boni/  ankylosis  usually  results  from  tulx-rculous,  acute^ 
BQppnrative,  or  osteoarthritis,  or  auy  condition  which  destroys  the 
articular  cartilage  and  causes  fusion  of  the  bony  surfaces.  Severe 
injuries  to  the  skin  or  contrat^ttuu  following  burns  of  the  skin  and 
soft  tissues  may  c^tise  ankylosis. 

Treatmenl . — The  treatment  consists  In  suddenly  or  gradually 
breaking  up  the  u>^lhe.sions,  excision  of  the  joint,  and  ot4t4.«tomy.  In 
JibfouH  ankyliM^is  bre^k  up  the  lulhesions  thoroughly  under  anu'Sthe- 
sia.  Tendons  which  prevent  extension  may  Iw  tt-uotomixtHh  Fir 
the  limb  in  its  new  posilioa  and  u.se  passive  motion  once  a  week  as 
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long  aa  neoeasary.  lu  riight  cases  tbe  ankylosis  may  be  gradnally 
broken  up  by  means  of  a  weight  extension,  or  mnssnge  and  piuwive 
motion.  In  boni/  ankylosis  of  the  shoulder  or  elbow,  excision  often 
gives  a  pood  movable  joint.  In  the  hip,  knw,  and  ankle  movable 
Joints  are  uot  of)  en  obtained,  btit  a  vicious  angle  may  be  changed  to 
a  nseful  one— foreibly  or  by  exc^jsion. 

Dangers. — Att«niptH  to  break  np  ankylosis  may  cause  rupture  of 
the  maia  blood-vessels,  especially  of  tbe  knee-  or  shoulder-juiut, 
reqntring  amputation  on  account  of  ganp%ue;  hM>eration  of  nu  im- 
portant nerve,  as  the  popliteal;  the  bone  may  be  fractured;  the 
fascia  or  skin  may  be  extensively  lacerated;  or  from  the  liberatioQ 
of  pathogenic  organisms  the  itiflammatory  process  to  which  the] 
ankylosis  is  due  may  be  excited  auew.  Ankylosis  ia  cliildreo  is 
frequently  followed  by  arrested  grttwth  of  the  txtne  in  length. 


LOOSE   BODIES   IS   JOINTS. 

Looeo  bodies,  from  the  size  of  a  pea  to  a  walnut,  composed  of 
fibrous,  bony,  or  cartilaginous  tissue,  are  sometimes  found  in  the 
Isirger  joints,  especiidly  the  knee  aud  elbow,  about  90  per  cent,  of 
the  cases  occurring  in  the  kneegoint. 

J^tioli)ff!f.— The  predispoBing  cause  ia  arthritis,  the  bodies  origi- 
nating from  the  synovial  membrane,  fibrinous  deposits,  organi^-ed 
blood  clots,  as  detached  osteopbytes  in  osteo-artlixitis,  or  from  por- 
tions of  bone  or  cartilage  broken  off  by  injury. 

The  symptome  are  weakness  atid  fulness  about  the  joint,  aud  thej 
patie^it  may  have  observed  the  bodies  in  the  neighborhood  of  thoj 
jintella.     Attacks  of  intense  pain  of  a  nauseating  chajueter,  possibly 
with  fainting,  and  locking  or  Usution  of  the  joint  in  flexion  may 
oome  on  at  any  time,  from  (lie  bofly  getting  caught  between  the 
bonee.    Synovitis  may  follow,  and  the  condition  may  last  two  or , 
three  days,  suddenly  disappearing  when  the  Imma  iHMly  is  released. 

Trentnuntt. — An  attack  of  lo(^king  may  be  relieveil  by  forcibly 
flexing  or  extending  the  limb,  giving  an  aniF^thetic  if  necessary,  and 
thlts  liberating  the  loose  body.  A  knee-brace  may  be  worn,  but  the 
bodies  sbould  In-  removed  as  soon  as  practi<iible.  Under  aseptic 
precautions,  locate  the  body  and  hold  it  between  the  fingers  or  by 
means  of  a  nectlle  until  an  incision  is  made,  the  K>'novial  membrane 
Opened,  and  the  bo^ly  prefixed  out,  or  i-emovcd  by  mf^LU:^  of  force|>s. 
Close  the  wound,  uniting  the  capsule  and  synovial  membrane  with 
buried  catgut  and  the  skin  with  silkworm-gut  suture,  and  immobil- 
ize the  kne«  for  atiout  two  weeks, 

Dl«fl,.\ci-;Mt;N'T  (>!••  THK  MKHILfSAB  CAKTILACfES  Op  THE  KNEE 
ia  a.  condition  caused  by  (he  slipping  or  disploeemeut  of  one  of  the 
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semilunar  fibrocartilagw  attached  to  the  top  of  the  head  of  the  tibia 
so  that  it  becomes  wedged  betw4>en  the  articular  surfaces.  It  may  be 
roused  by  chronic  arthritis  producing  general  relaxiitioii  of  the  joiut, 
or  traumatism  by  which  the  coronary  ligament  i.s  ruptured.  The 
direction  of  displacement  may  be  iqward,  backward,  forward,  or  the 
cartilage  may  1ms  rolled  on  itself.  The  sifiiipUimg  closely  resemble 
those  caused  by  the  presence  of  loose  IkkUcs  iu  the  joiut,  inclnding 
loirkiug  of  the  kuee.  The  diMind.i<tn  may  be  made  by  feeling  a 
depression  in  the  normal  position  of  the  curtilage  a^  compared  with 
the  8ou(id  Kide,  and  there  will  be  no  history  of  freely  floating  txMlies 
having  beeo  observed  by  the  patient. 

The  treatment  is  the  same  as  for  loose  bodies,  including  excision  of 
the  looise  cartilage.  Espose  the  cartilage  by  a  trausrerse  incision 
along  the  upper  end  of  the  tibia,  replace  and  attiuOi  its  outer  circnm- 
fereuce  to  the  periosteum  of  the  tibia  by  auimal  sutures,  or,  if  curled 
up  and  distorted,  excise  it. 


Ii^uriee  of  Jolnta. 

SPRAINS. 

A  aprain  is  a  contusion,  stretching;,  or  laceration  of  the  synovial 
m«mbrane  aud  ligaments  of  a  joint,  caused  by  a  sudden  wrench  or 
twist — oHen  a  dislocatiou  with  immediate  spoutaneoua  reduction. 

Patbol'jffi/. ^^The  mechanism  of  a  sprain  in  similar  to  that  of  a  dis- 
location, the  difference  being  that  the  articular  surfaces  are  not  snffi- 
cieatly  displaced  to  remain  in  the  abnormal  position.  It  occurs 
uiost  frefiuently  in  the  ankle  or  wrist  or  in  a  joint  previously 
sprained.  There  may  be  only  a  stretxrhing  of  the  ligaments,  with 
contusion  or  laceration  of  the  synovial  membrane,  nr  severe  injury 
with  rupture  Or  detachment  of  a  ligament,  laceration  of  nerves  or 
blood-vessels  with  hemorrhage  into  the  joint  or  the  surrounding 
tissues,  or  displacement  i>f  adjacent  tendons.  A  itprain-frtrj-lure  is  a 
spraiu  with  fracture  of  the  articular  bony  surfaces  or  the  detach- 
ment  of  a  ligament  or  tendon  nitli  a  scale  of  bone. 

The  Kipnptojns  are  severe  pain  and  sometimtw  fainting  ;  mivUinti  fol- 
lows, from  increase  of  synovial  fluid  (grtat  swelling  occurring  rapidly 
is  probably  due  t«  hemorrhage)^  and  ecchymosis  of  the  skin  ;  iu  the 
ankle  the  teudon  of  the  peronens  brevia  is  sometimes  displaced  from 
its  groove  in  the  external  uialleoliis. 

Pfoffaom's. — Ankylosis  may  follow  hemorrhage  into  the  joint  or 
fracture  of  the  articular  surface,  or  permanent  weakness  result  from 
rapture  of  ligumentfi  or  di^^placemeut  of  leadens. 

TyfoimfTit. — Iu  mild  viises  strap  the  ankle  with  strips  of  adliesire 
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plaster  extending  from  the  foot  to  the  leg.  or  apply  a  thin  rubber" 
bandage  from  flit-  foot  upward,  to  support  the  anhlejoint  and  pro- 
mote al>sorptioD  of  the  efTasioD  hy  conipremsioii,  auA  let  the  patient 
Wiilk  alxtQt.  In  »rceif  spmins  use  anodyne  or  evaporating  lotionK, 
soak  the  foot  an4  ankle  in  hot  water  for  eeveral  minutes,  ami  aa  sooa 
as  practicable  place  the  ankle  at  rest,  enveloped  in  cotton  and  en- 
ciised  in  a  gypsnni  cast  for  one  or  three  weeltA,  after  which  massaf;e. 
electricity,  and  the  rubber  bihudago  or  adhesive  strajiH  inay  be  uued, 

WOUNDS  OF  JOINTS. 

Wounds  of  joists  are  always  serious  injuries,  the  gravity  depend- 
ing on  whether  or  not  Infections  material  lias  been  icilroduced,  the 
amount  of  mechanical  injury  to  the  parts,  and  the  anatomical  ]}ecn- 
liarity  of  the  joint.  Gunshot  TiouiidiS  and  wounds  of  the  hip-  ajid 
Icnee-joinC  are  particularly  daugerous.  Clean  incised  or  punctured 
wounds,  properly  treated,  are  rarely  followed  by  serious  results. 

The  st/iiipftjiuM  are  often  obvious.  In  others  opening  of  the  joint  ia 
indicated  by  the  escape  of  synovial  Quid  (do  not  be  misled  by  that 
wbicli  comes  from  a  bursa  or  tendon  sLcatb)  and  the  careful  use  of 
the  probe.     Doubtful  cuses  should  Ik'  tresUed  as  wounds  of  the  joint. 

Trealmfvi.—lf  small  and  probably  not  infected,  close  the  wound, 
dress  nntisepticully,  and  keep  the  linib  quiet  uutil  healing  takes 
place.  If  probably  infectud,  enlarge  tlie  wound  if  nccffisary.  irrigate 
the  joint  with  warm  salt  solution  ^ir  bichloride  solution  1  to  5000,  and 
closenilb  orwilhout  dntinage,  as  niayseem  best.  In  severe  or  exten- 
sive wounds  provide  thorough  drainage.  Uupparation  requires  free 
OpeuinK.  irrigation,  and  perfect  dmuage. 

DiHLOCATlOSa 

GBNCEtAI.  CoNSlDEKATtON«. — A  ditAocation  or  luxatUm  is  a  com- 
plete or  partial  separation  from  one  another  of  the  artioular  sitrluoM 
of  the  bones  wliich  form  a  joint  so  that  tbey  remain  In  a  new  and 
abnoruiul  position.  Dislocations  are  less  frequent  thau  fractaro^  in 
the  proportion  of  one  t*  ten.  A  jmiiUrJ  dijulitfittioH,  or  nublitrtUhtti,  is 
one  ii)  whirh  some  portions  of  the  articular  surfaces  of  the  bones  still 
remain  iu  contact,  except  the  ball-and  socket  joints,  in  which  the 
dislocation  is  complete  when  the  centr<<  trf  the  head  of  the  bone  ia 
oatflide  the  rim  of  the  socket,  though  the  t?dgps  ma-y  still  remain  in 
corittict.  A  dianttutiM  is  a  form  of  disUn-jition  of  joints  having  little  ur 
no  motion,  tut  the  sympliysia  jiiibis  nrlhe  cranial  sutures.  The  ilirec- 
tiou  of  diHlu<.-tttton  rcfcis  t*)  the  niovcDii.-[it  of  the  distal  luemlwr  of  the 
joint,  except  difllocation  of  the  outer  eud  of  Ibe  clavicle. 
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Loirer  extreinit]'.  19, — I  per  cent. 


BmonK's   TaSJ.«    or    FoWB    HiTSDBKD    A.VD    SEVKStT-W>VR:    DlSLrtCATIOSa  AT    THB 

HvD«H>»  araintr  Hobfital  anj>  Dibpkmaut,  18EM-1897. 

Hipi  ilor^l ,.,.....,..,.  5 

ihyroiil. 1 

Knee .  5 

Pat«lla,  ODtwaid 2 

If  Ewl  of  flbula 1 

AiikJe 1 

Aetragatus 3 

MeUUimus 1 

Clavicle,  oiiKt  end 21 

Hlernal  end '3 

Should*? 178 

EIImw 41 

Headof  radida' 10 

Ulna,  upper  end  ^ 6 

lower  end 1 

CarpuB -l 

tra|x>xiiuu 1 

flcmi  lunar 1 

Meiacarj)tis t>i 

^letamrpop^lialaiigeal  and  plialsn- 

geal 127 

Lower  jair 33 

VertebiK 3 


Tpper  extreraiUy,  41fl,— 88.39  per  oent. 


I  Head  and  trunk,  SA,— T.&9  per  eAht. 


Total. 


474 


Varirii^n.-'Xs  in  fractui-es,  all  dialoeatioBS  mny  be  classified  as 
gimjflr  or  ciimiMiund.  The  Bubdivisiuns  are;  Complete  and  incwnpMe 
(alnsidy  described) ;  romjpli'titeif,  when  a  serious  injury,  as  a  fracture 
or  laceration,  coexists  ;  traumaik;  as  a  result  of  violence  (thisincladea 
the  large  majority  of  dislocations) ;  singlPy  when  only  one  joint  19 
affeeted  ;  mnlfipU:  when  two  or  more  joints  are  dislocated  at  the  same 
time,  as  a  sbouldei'  and  a  hip  ;  tUmblr,  when  corresponding  Joiats  on 
botli  sides  of  the  body  are  di.slocatcd.  as  botb  shonlders ;  Mo/,  Trhen 
both  ends  of  a  loug  bone,  a-^  the  clavicle,  op  a  small  bone,  as  the 
carpus,  are  disloeatcd  ;  uuifiiU'ni!,  wlieu  one  joint  of  a  bone  liacing  an 
uriiculatioD  on  each  side  of  Ihe  body,  as  of  the  lower  jaw  or  the  ver- 
tebra, is  dislociitetl ;  hUtderal,  when  botb  joints  of  sucli  a  hone  are 
di!<lotiited ;  fi4il}ifiUigir.til  or  HiimilniiiiiuH,  when  the  dislocation  results 
fnjiu  changes  due  to  disease  ;  recent,  before  marked  ebanges  in  the 
direction  of  repair  have  taken  place;  ofd,  in  which  change  hare 
occurred  which  may  seriously  interfere  with  the  redaction  of  the  dis- 


'  Including  oi^ea  with  a^sucJal^  fninlure. 
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placement ;  haititiKtl,  in  wliieh  llie  dislooatiori  frequently  recurs  on 
acuoiiiit  of  the  rvlaxed  conditiuri  of  the  li^uiueatH;  rolujiUiri/,  wbeu 
the  patient  can  produce  it  at  will ;  and  cunffmUai,  in  which  the  Jisloca- 
tioD  occurs  in  litem,  probahly  a.s  the  result  of  defi-cHve  develop luent 

Cituaes.~r reili«pwiiiiff  ftiuscs  afe  :  The  HiitUilhn  of  the  joint,  th« 
□pper  extremity  furnishing  foiir-flftha  of  lill  cases  ]  tho/oi-in  of  joint, 
—other  things  Iwing  equal,  iKilI-and-socket  joints  are  most  lialvle  to 
dislocjitioii ;  wx, — dialociUions  ai-e  three  times  more  frequent  in  males 
thun  ill  femiles,  except  of  the  lower  jaw,  which  i^  more  cotumon  iu 
females;  aye,— most  dislocations  occur  Itetween  the.  ages  of  twenty 
and  forty  ;  vccupatioiif — dislocations  are  frtKgnent  in  [>en40n8  exposed 
to  injury;  muscular  d^efiuptaenl, — di^loeationn  are  most  often  seen 
iu  persons  of  good  luiisicular  development,  because  of  their  greater 
exposure ;  ditieasea  of  the  joints,  as  chronic  arthritis,  which  weakens 
the  ligaments.  The  exciting  cttuxe^  arc  mechanical  violence^  director 
indirect,  and  muscular  action,  as  iu  fractures. 

Paiholcg^. — The  ligaments,  blood- Teasels,  nerves,  and  luufifiles  are 
Btpetohed  or  torn;  the  cartilages  are  contused  or  chipped  off.  In 
compoiiri'l  dislocations  the  soft  tissues  are  extensively  injured  and 
each  injuries  are  usually  more  serious  than  compound  fractures.  If 
promptly  reduced  the  rent  in  the  capsule  closes,  the  other  tisSties  are 
repaired,  and  the  joint  is  soon  restored,  nearly  or  quite,  to  its  normal 
condition.  If  not  reduced,  changes  take  place  in  which  the  bony 
prominences  are  absorbed,  while  the  cavities  are  filled  up  and 
effaced.  The  pressure  of  the  head  of  the  bone  oft«n  reaulta  in  the 
formation  of  a  new  joint  lined:  by  flat  cells  which  secret*  a  fluid  re- 
sembling the  synovial.  Adjiicent  vesscl-s  and  nerves  ofU;n  become 
imbedded  in  the  ncwly'formed  tisstic^  and  the  muscles  shorten  ;  hence 
the  danger  iu  breaking  up  these  atlht»iuuB. 

TA«  gipnpfoma  ami  siffiiH  are  itividcil  into — 

SuifJectiPf. — Ann,  more  or  less  severe,  perhaps  nauseating,  and  fo$t 
of/iimiivn.  usually  complete. 

Oltjfvli\T .  —  1h-funititih  the  »httpe.  of  the  joint  being  always  changed, 
Bometioies  to  stivli  a  degree  as  to  be  diagnostic  The  ptti/wf/nontoHic 
symptom  is  the  recognition  of  the  end  of  the  bone  in  an  at>nornial 
position.  Immohilitif,  more  or  less  marked  mdess  there  is  extensive 
laceniliun  of  the  li^mcnte.  Change  in  length  »f  ihf  limby — measured 
bi'twc4-ii  joints  shortening  exist**  nanally,  but  in  certain  positioia 
there  may  1m!  lengthening.  Change  in  the  tUrtclion  ufthe  limb  is  ofl«n 
nmrkt'd.  CWpifuit.  siif>  in  char:ict«r,  may  be  felt,  esi>ecrial1y  in  old  dis- 
locations.    Suvlliiit/  and  I'l'chifimmat. 

CuHiplimU'M*  may  hv  fnKJturc  of  the  l>ODe  involve*!,  or  injury  to 
imjiortaut  blood- v^uels  and  nerves  or  to  internal  organs. 
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Treatnumt. — A  dislnralion  sbonld  be  reduceii  as  noon  as  prac- 
ticable, unless  there  is  some  iiuijortant  contniindicatioa, — as  sliocfc. 
thrcateniug  the  patient's  life.  TLere  .ire  three  uietliodn  iiseij  in 
making  r«diictioii:  Mimfpulation.  tho  preferable  method  when  prac- 
tiriiible,  is  tbe  prot'ess  by  wtiich  the  limb  19  plaotnl  in  position  t-o  relax 
those  mu&el«8  whose  contmction  prevents  reduction,  and  by  certain 
movements — miikiug  use  of  the  attachnieut  of  ligaments  and  muscles 
as  fnlcra — tlie  ht-ad  of  the  Ixine  is  induced  to  retrace  the  route  it  took 
when  it  escaped  from  the  socket.  Extf^giun  ami  founlereM'^Hiun  icitk 
iiiaHipuiafioii-  can  be  made  by  means  f«f  a  ttiwel  or  .sheet  folded  and 
placed  about  the  patieul's  body  or  limb  and  held  Iiy  au  assistant, 
another  assistant  or  tbe  surgeon  luking  bold  of  the  litub  and  making 
esteiision  while  the  surgeon  lUEin i pulat^^  the  joint,  Thf  Mfllun\  hi/ 
0})ei-atuin.—\f  the  first  two  methods  fail  after  thorough  trijil  with  tbe 
aid  of  an  aniesthetic,  expose  the  joint  by  incision  and  reduce. 

Obstacle  to  rfflmiion  may  b©  the  intervention  of  80ft  tissues,  a  small 
tear  in  the  capsular  ligament,  changes  whicli  result  from  old  disloca- 
tions, and  the  coexiatence  of  fracture  of  the  sli&tt  of  the  bone. 

SPECIAL  DISLOCATIONS. 

Compound  dislo^atiunk  are  more  frequently  seen  in  hinge 
than  in  ball-aDd'SO^^ket  Joints,  aud  require  special  trealmenl.  As  a 
rule,  the  treatment  should  be  eon»eriratit>€.  Always  make  au  attempt 
to  save  the  joint  unless  it  is  evident  from  the  nature  of  the  injury  that 
this  cannot  b©  done.  Irrigate  with  a  I  tJt  5000  soliitton  of  bichloride, 
tben  with  sterile  water,  and  if  the  wound  is  small  close  it  and  immo- 
bilize the  joint.  In  the  large  joints,  as  the  knee  or  ankle,  provide 
drain^e  for  at  least  three  days.  If  the  ends  of  the  boms  are  commi- 
nul-ed  or  crushed,  perform  resection.  S^coftdfliy  exriaion  may  be  acces- 
sary on  account  of  suppurative  arthritis.  Ainpntation. — If  tJie  main 
blood-ve^iels  are  injured  with  extensive  destruction  of  the  soft  parts 
or  comminution  of  the  boue^  primary  amputalion  is  advisable, 
especially  in  dislocations  of  the  ktiec.  If  the  bl<x)d-veiisehi  aro  in- 
jured with  slight  laceration  of  the  soft  parts  without  damage  t«  the 
bouts,  an  attempt  may  be  made  to  save  the  lluib  by  sun-ounding  it 
with  cx>ttou,  keeping  it  warm,  and  waiting  a  few  days  to  ace  if  collat- 
eral circulation  will  be  established.  On  the  appearance  of  the  first 
symptoms  of  gangrene  amputate  atmve  the  knee. 

Co>'(iE> ITA  L  DiSLocAxrox.'i  occur  III  utrro,  and  are  to  be  distin- 
guished from  those  which  may  lie  produced  at  tbe  time  of  birth.  Tho 
tiip,  shoulder,  or  knee  may  be  affected,  and  the  dislocation  may  bo 
single  or  iloubie.  It  is  more  frequent  in  females,  aud  about  OQ  per 
cent  of  the  cases  occur  in  the  hip. 
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Coiigetiitiil  diHloeitlioit  of  the  hip  is  sonietiinea  hereditary,  and  is 
probably  due  1o  defective  development  uf  the  acetabulum.     Other 

ffiiuses  given  are  cbanges  due  to  rickets, 
or  tbe  contraction  of  certiin  miisclea 
whose  opponeuta  bave  been  paralyzed. 

SifinptfiviM. — A  prciiluir  VHiihViiiff  ffaU 
TTlien  the  child  begius  to  waUk ;  if  both 
Bides  are  affected,  with  tilting  of  the  pel- 
vis and  a  compensatory  lonloals;  Hmping, 
ill  single  dislocation;  and  fibortening  of 
the  thigh,  with  the  trochanter  abore  N#la- 
ton's  line. 

Tbe  ihaffnosis  is  made  from  bip  disease 
by  the  history  and  the  aUience  of  signs  of 
iutlammation. 

Tbe  treaiment  is  puU'uitive  or  cufative. 
Paliiativr  treatment  consists  in  tbe  iisie  of 
corsets  or  pelvic  bells  made  of  leather, 
gypsum,  or  other  suitable  material  used 
to  fix  the  pelvia  and  support  the  troolian- 
t**i-s.  The  PKrnfiiv  treatment,  evolved 
principally  tlirongh  the  labors  of  Hoffa 
and  Lorenz,  may  be  hloodleu  or  by  »tt- 
cirn'oti. 

Tbe  bhiQiUtsa  mi'tltiid  is  best  suited  to 
Tin.  m-D«uM^<^»<.FPniui  aiBio-  children  under  seven  years  of  age.    It  con- 

Mitliiinir  the  hill.  ,     ,  •'  " 

siiita  of  three  steps. 

1.  Apply  Buck's  extrusion  and  s^treteh  the  muselea  and  ligaments 
until  the  hewl  of  tbo  bone  is  bi'onglit  down  nearly  or  quite  to  the 
acetabulum.  This  step  may  be  omitted  and  the  second  st*p  imme- 
diately proceeded  with. 

2.  Thoroughly  break  up  all  adhesions  about  the  bead  of  tbe  femur 
and  stretch  tbe  shortened  muscles  by  extreme  ubduetiou,  addueliou, 
flexion,  extension,  and  rotation ;  then  flex  the  thigh  on  the  pelvis, 
bringing  tbe  head  of  the  femur  behind  the  acetabulum,  and  hyKlight 
inward  rotation  and  abduction  t*i  nnHnglo  of  IH)  degrees,  if  oeceasary, 
assisted  by  uiauipulatiou,  force  tbe  head  into  the  socket. 

3.  With  tbe  thigh  well  abducted,  extended,  and  rotated  slightly 
outward,  apply  a  gypsum  cHtst,  including  the  [lelvia  and  thigh,  and 
keep  on  for  three  inontha,  when  the  abduction  maj-  be  somewhat 
reduced  and  a  new  cast  applied.  The  patient  is  |>ormit!ed  to  walk 
within  a  few  days  after  tbe  application  of  the  first  cast, 

Tbe  vtctbod  by  incmon  is  used  if  the  former  fail  or  seem  inadvisable. 
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The  patient  sbonlil  not  be  over  ten  years  of  age.  Open  the  joint  by 
an  indsioii  aloiiy  the  outer  bonlerof  the  tensor  vngiaa)  feniorist  crnsa- 
iD^  tbu  fcmnr  a  short  distance  belov  the  trochanter  and  exposing  the 
rectus  muscle.  Draw  the  rectus  towards  the  front  and  the  gluteoa 
tneding  towards  the  b;tok,  expose  and  open  the  cajtsnle  of  the  joint, 
and  free  M>e  head  and  neck  of  the  femur.  Clean  or  scoop  ont  the  old 
acetabulum,  reduce  the  head  of  the  femur  by  trinimiag  if  necessary, 
aud  reduce  the  dislocation  by  the  usual  methods;  close  the  capsnle 
and  other  tijisues  with  sutures  and  apply  a  ^jtsum  cast  includlDg 
the  entire  estremily  and  iietvis.  with  tlie  thigh  nbdncted  and  slightly 
flexed.  A  window  mi»y  be  cut  over  the  wound  for  examinatioQ.  The 
plaster  ia  to  be  kept  on  at  least  foar  weeks  and  then  renewed,  and 
the  child  may  tie  permitted  to  walk  at  the  end  of  two  months. 

Of  2^4  patienta  operated  on  by  Lorcriz,  HofTa,  and  Delanglode  12 
died  aud  there  were  Only  19  unsatiafoctory  recovcfies,  and  1S5  cases 
collected  by  Scbiinz'  gsxve  109  excellent  results  with  7  deaths  and  14 
uusatis factor}'  recoveries. 

DiBLOCATioss  OF  THE  LOWEK  .lAW  may  be  unilateral  or  bilateral 
and  the  coudylea  may  l>e  displaced  forward,  outwiird,  backward,  or 
upward-  Unless  th«r«  is  a  fracture  the  direction  of  diaplacemeul  is 
always  forwai-d. 

Cr/H-scA— Dislocations  bachcard  or  tijncard  nsniilty  result  from  a 
blow  on  the  chin,  driviu};  the  condyles  biwkward.  fnicturing  the  tym- 
panic plate  into  the  external  auditory  meatus;  or  upward,  breaking 
the  roof  of  the  glenoid  fossa  into  the  cavity  of  the  skull.  Occasion- 
ally with  fracture  of  the  lower  jaw  a  condyle  may  be  displaced  out- 
icarii  and  above  the  root  of  the  zygoma.  Tlie  usual  displacement  is 
forttayti,  and  oecars  most  frequently  during  middle  life  in  women,  in 
the  proportion  of  three  or  four  to  on&  The  most  common  caii»e  is 
muscular  action.  iiH  in  yawning,  laughing,  scolding,  vomiting  ;  it  may 
follow  a  blow  on  the  jaw,  or  be  caused  by  endeavoring  to  extract  a 
Uwtli.  The  condyles  glide  forward  beyond  the  articular  eminences, 
stretching  or  rupturing  the  capsular  ligament  aud  the  attachment  of 
tbe  meniscus.  An  obstacle  to  reduction  is  tension  of  the  external 
lateral   ligaments  (Stimson),  or  occasionally  the  coronoid  process 

L catching  beneath  the  malar  bone, 
Subluxaliim  is  indicated  by  sudden  immobility  of  tlie  jaw  caused 
by  slipping  of  the  intemrlicular  cartilages  behind  the  condyles. 
S^mptoma  and  SigiiM. — In  biiatcrat  dislocation  the  moutJi  is  open, 
the  te^-tb  are  separated  and  cannot  be  ch>scd,  tlie  lower  jaw  is  ad- 
vanceil  in  front  of  the  upper,  the  temporal  and  mnsseter  nmsoles 


'  Zeitachrift  (ur  Orth.  Ch.,  Band  IV..  Hell  2,  p.  207. 
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stand  out  rigidly,  the  condyles  ar«  felt  projecting  in  front  of  the 
aptieularcmiiieiicos,  Jiiid  n  depression  can  l>e  felt  in  tlio  glenoid  cavi 
ties.    In  (be unilateral  form  tlie  symptoms  are  less  nmiked,  tlie  iiioDtb 
is  not  80  widely  open,  and  the  chin  points  towards  the  sound  side. 

CompUrtttiong  may  \>a  fracture  of  tie  jaw,  of  the  ba»e  of  tlie  ttknll, 
or  concussion  of  the  Itrain. 

Treatment. — ^The  surgeon,  atauding  in  frout  of  the  patient,  plat-'cs 
the  thumbs,  protected  by  glove  fingers,  on  the  last  lower  molar  teeth 
on  each  side  with  the  tips  of  the  Augers  resting  under  the  chin  aud 
body  of  the  lower  jaw.  The  luoath  is  opened  ii  little  wider,  and  ul 
the  £tLD)e  time  barlnrwrd  instead  of  downward  pi-essure  is  ninde  by  the 
thumbs  against  the  teeth  or  biise  of  the  corouoid  process,  and  the  ehin 
elevated.  In  the  event  of  failure  give  an  inttusthetic,  when,  witli  the 
miL^eA  relaxed,  euccesswill  usually  be  acliievcd.  Jf  it  besUll  found 
impossible  to  replace  the  condyles,  open  the  joints,  replace  the 
meoiacas  if  displaced,  fast<>n  by  wutures,  or  remove  it  from  the  articu- 
lation.    A  bandage  should  be  worn  about  two  weeks. 

BabUmil  (iislvcuHon  of  the  lower  jaw  may  be  treated  by  opening  the 
joint  and  suturing  the  meniseos  to  the  periostenm  at  the  margin  of 
articnlation.  OUl  irrt-dnriltle  disloaitioii*  may  l>e  treated  by  reduction 
through  an  open  wound  or  by  excision  of  the  condyles. 

Naian  moVfuieTit  of  the  lower  jaw  13  a  condition  in  which  maeti- 
cation  is  aceompanied  by  a  BnappJug  sound  in  the  articulations, 
audible  to  the  patient  and  frequently  to  those  around  hiui.  The 
crriMp  is  prob-d.bly  a  relaxed  condition  of  tht*  ligaments,  and  the  treaU 
ment  is  that  for  hal/ilmii  diaUxalinnK. 

DirtUHWTloss  iiF  TiiK  Cr.AVicLi:. — Either  end  nmy  Ije  displaced, 
but  the  outer  end  more  fi"ei]nently,  or  l.Kith  ends  Diay  be  displaced 
simultaneously  (total  dislocation).  Oceagionally  both  clavicles  have 
been  displsKK-d  simultaneously  (double  dit^localion).  Thejrfr?-naV  end 
of  the  clavicle  may  l>o  dislocated  ia  three  direetionjj, — in  order  of 
fre<)nency  as  follows  :  /vncardy  backtturd,  uiid  upward, — as  a  result  of 
force  which  carries  the  outer  end  backward  or  downward,  acting  on 
the  fir»t  rib  as  a  fulcrum,  or  of  a  direct  blow  on  the  sternal  end. 
Tlie  acrovtutl  fnd  of  the  cl&vi<:le  may  be  displaced  i/yiiracd  (enpra- 
acromial), — the  most  freijuent  dislocation  of  the  clavicle,  downutird 
(subacromial )t  dmminird  and  Imrbtrard,  or  dutrnwtrrtl  and  j'uncard 
(sabeoracoid )  under  the  coracoid  jirocess. 

Sgmptom*  and  Si!/iui.^Stiriiiil  End. — lt\  foneard  dislocation  the 
inner  end  of  tlie  clavicle  can  be  seen  and  felt  on  the  front  of  the 
slerniim.  the  clavicuhtr  orij-in  uf  the  strrntH'lpidow Histoid  muscle  is 
felt  an  a  tenso  baud,  the  head  itv  inclined  towards  the  ulTectt-d  »id<-,  the 
tpace  between  the  acromion  and  the  middle  line,  compared  with  tlie 
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sound  side,  is  diminished,  and  there  is  pain  which  is  increawd  by 
movemeiit.  In  backwnril  dislocation  !i  deprfsxiun  is  feJt  iu  tlie  normal 
location  of  theend  of  thf  bouc,  wbicli  luaj  be  felt  through  the  sternal 
notch  behind  the  sternum,  and  pressure  syniptoms  may  be  present. 
such  as  dyspncBO,  dysphagia,  and  congestion  of  the  face  and  neck,  or 
absence  of  tbe  radial  puis*.  Tlie  shoulder  drops  soioewhut  down- 
ward aud  inward.  In  upwtirit  dislocAtion  the  end  of  tlie  chiriele  ein 
be  seen  and  felt  projecting  above  the  manubrium  in  the  episterual 
notch  behind  tlio  sternal  origin  of  the  eternoinaistoid  mnscle.  Press- 
ure symptoms  may  be  present.  Acromial  Eml. — Tht^ ^rwrat  xipiiptonts 
of  dislocation  of  the  acromial  end  are  as  follows  i  Fain  iind  inability 
to  use  the  arm,  shortening  between  the  mTomion  and  middle  line,  the 
clavicular  origin  of  the  trapeziua  muscle  is  strongly  outlined,  appiirent 
k'Bgthening  of  the  arm  from  dropping  uf  the  ghonUlor  and  incli- 
DatioQ  of  the  bead  towards  the  affecled  side.  The  upv^ird  and  doicti' 
tmrd  varieties  are  easily  recngaizetl  by  finding  the  end  of  the  bone. 
In  the  nuhcoraciiid  variety  the  end  of  the  clavicle  may  lie  felt  beneath 
the  conicoid  process  or  lodged  in  tho  giilla,  and  the  coracoid  and 
acromion  processes  are  unnatni-ally  prominent. 

Compfie^iiong  may  Ite /rarture  undjfrrxsureon  the  trachea,  asitpharfn*^ 
and  large  blood- rtsm-U  behind  the  sternum. 

Tnatwu^.—ln  any  variety  of  dislocation  of  the  clavicle  rediic© 
by  drawing  the  shoulder  of  the  affected  side  backward  and  outward 
while  the  end  of  tlie  tmne  is  pressed  or  pulled  into  phice.  Sternal 
End. — In  the  forictiril  variety  after  reduction  place  a  compress  over 
the  end  of  the  l>one  and  hold,  in  place  by  means  of  a  &gare-of-8 
bandage  throngh  both  asillie  crossing  over  the  compress.  Bind  the 
arm  to  the  side  and  support  the  ellww  by  a  broad  l^andagc  passed 
diagonally  to  the  opposite  shoulder.  In  the  upuHird  varietj'  the  end 
of  the  Iwne  may  l»e  kept  in  position  by  a  compress  held  in  place  by 
Strips  of  adhesive  plaster  or  by  a  fignre-of-8  bandage  pab^sed  from  tbe 
elbow  of  the  aSected  side  to  the  axilla  of  the  sound  side,  crossing 
over  the  dislocated  joint.  In  the  bachcard  %-arietj',  if  there  is  a 
tendency  to  ret^urreiice  of  the  displacement,  a  figure-ofS  bandage  may 
be  applied  around  both  shouldei's,  crossing  in  the  back,  taking  care 
not  to  interfere  with  the  axillary'  circulation.  Agj'psuai  cast  may  be 
uaetl  if  preferred.  In  rare  cjiaci  it  may  be  neccsairy  in  backward 
dislocation  to  operate  for  the  reduction  of  the  displacement.  Keep 
the  bandage  on  for  six  or  eight  weeks,  but  examine  frequently  to 
ascertain  whether  the  <lislocatiou  has  returned  or  not.  Afromiid 
Eml. — For  retention  alter  reduction  of  upiaini  displacement  Stimsnn's 
metliod  is  best.  Place  a  compress  over  the  outer  end  of  the  clavicle, 
Iben  pUiC«  the  centre  of  a  strip  of  adhesive  plaster  four  feet  long  and 
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three  inchea  wide  beiienth  the  elbow,  carry  one  end  up  in  front  and 
the  other  liehind,  crosaing  over  the  compress  and  extendiug  suffi- 
ciently far  acroHS  the  chest  behiod  and  in  front  to  obtain  firm  attach- 
menta.  Or  tiee  a  figure-ofS  bandage  from  the  ieUH>w  lo  the  opposite 
aiilla.  crofising  over  the  affected  joint.     Support  tlie  forearm  by  a 


w 
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ric.  IM.— Upward  dlsloutUon  nf  ircramlal  end 


Fill.  IHi^.-^tlmjnn'i  drtwlKK  (or  upwknl  dto- 
l(M*lloti  of  acrornlal  ■P3nl  of  tliK  clarlrlf 


sling  and  bind  tlie  arm  to  the  chest.  In  dinrnioanl  dislocation,  after 
reduction,  fii  the  arm  in  ti»e  Velpeau  position  or  by  circular  turns 
of  a  baudago  around  the  trunk  and  arm,  with,  the  forearm  curried  in  a 
sling. 

DiSLOOATlos  OF  THE  SCAPULA  IS  the  slipping  of  the  interior 
angle  of  that  bone  from  beneath  the  latissiiuus  dorsi  iniisele.  It  may 
be  cttu^d  by  paralysis  of  the  sermtus  maguua  muscle  from  injury  to 
the  long  thoracic  nerve,  or  in  children  from  lifting  them  l)y  one  arm. 

Hymptoms  ainl  xiffiis  are  pain  and  disibllity  of  the  arm  and  a  wing* 
like  projection  of  the  lower  angle  of  tlie  scapula,  especially  when  the 
anu  in  drawn  forward. 

Treatment. — Relax  the  latlssimua  dors!  by  cariyiiig  the  arm  back- 
ward iind  attempt  to  replace  the  bone  by  manipulatiou.  Failing  in 
this,  make  an  im^isinn,  correct  the  displacement,  and  suliu*  the  muscle 
to  prevent  recurrence, 

DiSLi>*rATitiss  OP  THE  Shouujee-Juint. — The  shoulder  is  more 
frequently  dislocated  than  any  other  joint  in  the  body  and  is  vari- 
oasly  estimated  txi  form  from  41*  to  (15  per  cenl.  of  all  dislocations. 
It  ismost  fi'equent  in  middle  life  aud  in  males,  being  vai'G  iu  the  very 
youDg  and  the  ^-ery  old. 
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TarifHen. — According  IflStinaBon,  following  Flower,  four  priucipal 
divisioDS  may  be  made  as  follows: 

{SiibconuxiiJ.  very  CDiJimon. 
Intiafuraitiid,  ecxi"e|ilirinal. 
SubclaYicular. 

t  Subglenoid,  uTiCCiEQmon. 
Luxutii>  trei-U.  vltv  rare, 
Subtridfiiia!,  (loubUul. 

Posterior {  8nb.eramMl.nire. 

I  SubBpiiKnw,  very  rare. 

TTpward Supraglenoid,  v<ry  rare. 


I« 


The  regular  dislocations  of  the  shoulder  may  be  considered  iu  the 
order  of  freii iieiiey — us,  the  enbcoi-cMioid.  subglenoid,  subcliivifular, 
aud  fiulxiciuuii,!!,  the  others  being  cousidered  sa  anomalous  or 
ir  regular. 

Suiietiraeaitl  il'mt^tiition  ig  the  most  frequent  variety,  forming  about 
75  per  rent,  of  dislocations  of  the  shoulder.  The  itmsp  may  be  direct 
force,  driving  the  heiid  of  the  humerus  forward  and  inward;  indirect 
force,  as  falls:  uptxa  the  hand  or  elbow ;  or  muscular  ootioD.  The 
head  of  Un;  bono  esciipos  through  a 
rent  iu  the  lower  and  inner  part  of  the 
capBDie,  vbere  the  opening  of  the  bi- 
ceps bursa  begins,  and  lies  uuder  the 
eoracoid  process  above  oi'  below  the 
subscapular^  mnscte,  the  anatomical 
neck  resting  on  the  anterior  Up  of  the 
glenoid  cavitj',  the  posterior  part  of 
the  capsule  being  stretched  across  the 
glenoid  fossa.  The  muscles  of  the 
greater  tuberosity,  especially  the  supra- 
spinatus,  may  be  torn  from  their  at- 
Uiehments,  and  the  long  tendon  of  the 
biceps  i.H  often  pulled  out  of  its  groove. 
If  the  head  of  the  bone  pass  to  the 
iDuer  side  of  the  coricoid  prot-ess,  it  is 
called  an  intraeoraeoid ;  and  if  it  pass  still  further  inward,  the  head 
of  the  Ixtne  noting  on  the  chest  wall  just  below  the  clavicle,  it  is 
called  a  nubfhiEii-uIar  ilislucatiou. 

Of  the  tiutcitintrd  diMo<-Htiim»  the  nuhglmoid  is  the  tuost  common. 
I(  ift  raiii^efl  by  falls  upon  the  hand  or  ellww  when  the  arm  is  nii9c<] 
with  rhe  he^ul  of  the  Ixiiie  pressing  agaiutst  the  lower  |M>rtio]k  of  the 
cajtsnle  ;  sometimes  by  mtuncular  action.     The  capsule  is  torn  below, 


Flu,  IML— Sula^omcotd  rJblixuClon  Ol 

thoihoulder.  (AfKFlTvir«rieh.) 
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and  the  head  of  the  bone  efwaipPH  betow  or  through  the  subscapnlaris 
mtisclo  aud  rests  upon  the  bonier  of  tJie  scapula  in  front  of  the  loDg 
head  of  the  tricepH  muscle. 

Lit.mtio'  fiertfi  is  a  very  mrc'  form  of  exaggerated  duwnwarJ  dislo- 
cation iu  which  thn  «rm  i.s  held  vertically  so  that  tlie  fui-earm  rests 
on  the  top  of  the  bead,  HuiftrmpUal  dhfloc^ion  is  a  downward  form 
of  ilislociitiftii  ill  whirh  the  h«>ad  of  the  bone  is  sappow^d  to  be  dis- 
placed downwiiHl  nud  then  upward  aud  backward  behind  aud  above 
tlie  long  head  nf  the  triceps  muscle. 

P^frioy  dinlttiTtitionK  inelnde  the  aubtjcromUtl  and  the  9»bapin«M. 
They  are  caused  by  dlrtt^t  for<»  applied  to  the  front  of  the  sluintder 
or  indirectly  through  the  ellmw.  The  capsule  is  torn  at  the  posterior 
part,  aud  the  heA(l  of  the  bone  rests  on  the  posterior  edge  of  the 
glenoid  cavity  just  below  the  posterior  augle  of  the  acroiuion 
(gnimrrnmmt  variety).  If  the  head  of  the  bone  is  t'arried  still  further 
backward,  lying  l>ehiw  the  spinous  proce»«  between  the  t^r^  minor 
and  tlie  infraspinatus  nnii^cles,  it  is  called  a  suhajjinmis  dislocation. 

Vjuciirii  i/r  xujfrayh-noid  •ir-flovfifiun  irt  Very  rare.  It  is  caused  by  A 
fall  upon  the  elbow  or  a  blow  on  the  acromion.  The  head  of  the 
hnmorus  lies  above  the  glenoid  cavity  in  the  interval  betweeu  the 
acromion  and  coraooid  prooesseH,  iu  front  of  the  outer  end  uf  the 
clavicle. 

S^tptoma  and  SignM~ — The  symptoms  and  signs  common  to  most 
dislocations  of  the  shoulder  are  as  follows:  1,  pain;  2,  restricted 
moveuienls  of  the  joint ;  3.  rigidity  of  surrounding  muscles  ;  4.  (lat- 
teuirfg  of  the  shoulder  ;  I*,  prominence  of  the  acromion  process  :  0,  de- 
pression below  the  acromion  ;  7,  the  head  of  the  bone  may  be  felt  in 
an  abnormal  position  ;  8,  obliteration  of  the  infraclavicular  fo&wa  ;  9, 
the  anterior  axillary  fold  is  less  promineut ;  10,  fli-xion  of  the  foivarm 
to  relax  the  biceps,  aud  the  elbow  is  usually  supported  by  tlie  otfacr 
iband  ;  11,  iuclination  of  the  head  to  the  affected  side  ;  1-,  shorteuing 
between  the  acromion  and  external  condyle  ifnieaNui-eil  with  theann 
^^  extended;  13,  change  iu  the  direction  of  tho  asis  of  the  hunienis; 

^B  14,  Homilt^u'^S  sign — u  tstraight-cdged  ruler  can  be  made  to  t«urh  the 
^^  acromion  process  and  external  condyle  of  th<^  humerus  at  the  same 
L  time,  extHjpt  in  upward  dislociilion  ;  l."i,  Calloway's  sign — thecircum' 

^H  ference  of  the  joint  hi  increased  about  two  inches ;  16,  Dugas's  sign — 
^H  with  the  hiuul  on  the  opposite  shoulder  the  elbow  cannot  bi^  brnnght 

^^  into  W)ntji«t  with  the  chc^t.  Thi^  holds  wbcrc  the  head  of  Ihr  l>une 
^H  is  in  contact  willi  the  chest  wall,  on  the  principle  that  a  stniight  line 

^H         (the  humerus)  tangent  lo  a  circle  (the  thorax)  can  only  toneh  at  one 
^H         point. 
^^B  The  diatjn<i9i»  in  iuade  cbieAy  by  the  abnaH'f  tti  the  lieod  fi-om  the 
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gleuoid  cavity  and  finding  it  elsewUere,  the  rendrirtrit  mntion,  and  the 
deviation  of  the  ojcis  of  the  humerns.  FruHuns  nf  the.  iipjitT  end  of 
the  humerua  or  of  the  neck  of  tbe  scapalii  fire  recognized  by  crepitus 
and  inrreas(>d  mobiiity.  u.ml.  Qnl<pss  Pompli(Mt4>d  liy  dislocation,  the 
head  of  the  bone  is  in  the  glenoid  cavity  ;  pttrali/jiifi  of  the  dfliotd.  by 
increased  mobility  and  iuahility  to  raise  the  arm  at  right  angles  to 
the  tniuk.  Tlie  varieties  nf  shoulder  dislocation  may  be  distinguiiBlied 
by  the  differences  presented  in  Pick's  table : 


LtMifilli  (Arm  nearly 

DiaLOftATKHt. 

AzU  of  Ann. 

Bodyi. 

nnd  ol  BMie. 

Sabronwoid  .... 

Elbow    pointe   hocli- 
wn  rd      and      is 

Verr  elight  lenph- 

eiiing. 

Not  eaflilv  fell ;  if 
fv,  in  the  upper 

slightly  abductctl. 

BJiil  innpr  pptt  i)l 
the  axilla. 

Subglenoid 

Elbov  poinu  slight- 

Considc'rabl^ 

EnBily  (elt  in  thp 
axilla. 

ly    baekw&nl    and 

lengthening. 

IH  abducttfd. 

SubcliTicuIar . . . 

Eltiow   pcints    back- 

ShorteDiiig. 

Eaeily  w«b  and  felt 

ward    and    itiii' 

beloiv  [he  elavi- 

ward. 

cle. 

£lbow     poinw     for- 

Inlemiediale    be- 

Can   be    f^ll    and 

ward    and    is    ab- 

tween    glenoid 

^raeped    below 

<(tt«*d. 

and  enbcoraooid. 

tbc<  ^in«  of  the 
BcapuuL 

fhmplioaiionji  may  be  fracture  of  the  head,  the  anatomical  or  surgi- 
cal uecb,  the  tuberosities,  tlie  glenoid  fossa,  or  the  ooracold  or  acro- 
mion process;  ityaiY  of  the  axillary  vein  or  arterj',  the  circumflei 
and  subscapular  ves-sels  and  neTves,  and  the  cords  from  the  hnwhial 
plexus — at  (he  time  of  the  accident,  or  later  in  attempts  to  reiluce  tlie 
diAlocatiou. 

rr«i/niFM(.— Reduction  may  be  effected  by  direct  reposition,  by 
exteosion  and  coniiterexteni^ioii,  by  manipulation,  or  by  a  combina- 
tion of  these  methoda.     Aniestbesia  in  often  unnecessary. 

lirducliv'i  i>f  Aiitrr'H/r  l>ijsftMiilioM. — By  diiy^ft  rf/HW"t/o«,  whifji  is 
oceasioiJEilly  piiicticable,  tbe  surgeon  simply  presses  the  head  of  the 
bone  into  jduce  with  liLs  Hn^i^raatid  thumlts. 

Estenaion  aiul  Countercxtautwn. — I'lace  the  patient  on  his  back  on  a 
tflbk.  pQCfi  a  ebeet  arouud  his  body,  uuder  the  axilla  of  the  dislo- 
cated shoulder^  and  have  an  assislnni  hold  the  ends.  Tlie  Hnrgeon 
flexes  the  forearm  om  the  arm  to  relax  the  biceps,  and  makes  steady, 
not  very  forcible,  traction  downward,  first  in  the  line  of  the  displace- 
ment, thea  £i-adually  outward  till  Ilie  anit  is  at  an  augle  of  forty-five 
degrees,  or  a  little  more,  with  the  chest,  for  fi-om  one  to  six  minutes, 
possibly  tea  minutes,  wheu  the  tione  nearly  always  slip»  into  place. 
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Korhifr'g  mpthinl  for  Maheoraeoid  dinlocation  depends  on  the  efflciency 
of  the  untorn  posterior  portion  of  the  capsular  ligament.  1.  Flex  the 
elbow  at  right  augles  aiid  press  firaily  against  the  patient's  side. 

This  tightens  the  posterior 
portion  of  the  capaule. 
2.  Witii  the  elbow  held 
in  this  position  turn  tlie 
forearu^  outward  imtU  it 
stands  at  right  angles  to 
the  side  of  the  body.  This 
causes  the  bead  of  the 
humerus  to  roll  outward, 
winding  itself  ou  the  uu- 
bmken  portion  of  the  cap- 
sule until  it  passes  to  the 
outor  t^ide  of  the  coracoid 
process-  Should  the  hu- 
meros  fail  to  rotate  outward,  it  may  l)e  aidetl  by  an  assistant  making ' 
traction  outward  on  the  neck  of  the  l>one  or  by  traction  downward' 
ill  the  long  asis  of  the  arm.  3.  With  the  arm  iu  exttirnal  rotation,  as 
described,  move  the  elbow  forward,   upward,   and  slightly  inward 
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Fls,  187.— KoebCT"s  methnd  o(  reduelnK  dlilocatlon  ol 
thi!  Bhouldcr:   HcBt  Btid  nercnil  itvii*. 
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no.  IH.— Eovber's  inetliod :  OAiA  itt-p. 


Fin.  US.—Eocfaer'ainEUtod  :  fourth  ■l«(]^ 


nntil  the  arm  ik  horixontal,  when  the  hea^I  of  (he  lione  may  slip  into 
place.  4.  If  not,  the  fourth  step  cousitJls  in  rotating:  the  arm  inward 
by  carrj-iiig  the  hand  totheoppoeile  shoulder  nod  lowering  the  elbow 
to  the  cliest. 

Rrteimon  and  roatiicrcxicasUm  wlih  the  iwr  of  a/ulcnim  furnished  by 
the  surgeon^H  fifit,  fout,  ur  knee  arc  sometimes  successful,  but  may 


SPEX'IAL   DISLfK'ATlONS. 


316 


result  in  frgctur^  of  tbe  ribs  or  inj  ary  to  tlie  vessels  qiid  nerre^  ill  the 
axiEla. 

lifdncthn  of  DowHtcard  DiitfoeaJlonji, — lanuiifflfnoitl  HislocAtioUt  first 
attempt  to  effect  retluclioD  by  ihWel  rrjuKUion ;  fmUag  in  this,  by 
extension  uiid  couuterexteusiou  with  inanipuliilioci.  Motbe  draws 
the  dislm-attxl  arm  upward  with  oiiu  hand  while  be  fixes  the  scapula 
with  the  other  ;  and  while  an  iissistanl  presses  the  head  of  the  btine 
upwant  toH'ai'ds  the  cavity  the  arm,  still  estendetl,  is  brought  duwn 
to  the  side.  Li^ratio  erciata  is  reduced  by  traction  upward  in  the  liue 
of  the  uptilled  arm  until  the  head  of  tbe  bone  hna  be«n  drawn  into 
its  socket.     Siibtriicipital  dijifui^athn.  may  be  rednced  in  the  »ame  way. 

Posterior  fUdocalions  can  usually  be  reduced  by  direct  pressure  oa 
the  head  of  the  bone  from  behind  while  traction  is  made  upon  the 
arm,  either  in  a  slightly  forward  nr  backward  direction,  with  external 
or  internal  rotation,  as  may  seem  best 

Upward  dinlacation  may  be  reduced  by  traction  in  the  axis  of  the 
litub  and  extensioQ  uf  the  arm  while  pnasurc  i»  made  on  the  head  of 
the  lione  in  the  directiou  of  the  glenoid  cavity. 

All  other  methods  fitiling  to  effect  i-ecluction,  ojjw*  artbroiomy  is 
j  ostifiiible. 

Alter  the  red&otion  of  a  dislocation  Jix  ihv  arm  U>  the  cheSt  in  the 
Velpeau  position,  or  with  the  forearm  in  a  Btiny,  for  three  or  four 
weeks,  lo  permit  of  repair  of  the  lacerated  stnictures, 

DlSLOfATIOS  UF  THE  Hl'MF.KUM  WITH  Flt.it-rUHK  OF  THE.  SUKOI- 

calNsck. — The  oocxisteu«6  of  fracture  can  be  determined  by  the 
presence  of  an  abnormal  point  of  motion  and  crepitus.  Treat  such  a 
case  by  attempting  to  reduce  the  disUxstion  by  Airect  ri-]tosithni. 
Failing  iu  this,  make  an  incision  OTer  the  site  of  the  fracturt-,  avoid- 
ing the  joint,  if  possible,  and  make  traction  by  means  of  a  hook 
inserted  in  a  hole  bored  in  tbe  upper  fragment  (McBiirney),  or  by  a 
pair  of  lion-jawed  forceps,  and  press  tbe  bead  into  place.  The  dislo- 
cation reduced,  tbe  fntcture  is  treated  in  the  usual  way.  If  the 
fmcttire  is  through  the  anatomical  neck  and  reduction  without  opera- 
tion impossible,  the  h<!ad  of  lhi.>  Inine  should  be  exei!^^ 

Old  DisuM'ATioxs  of  the  Uumekus-^U  the  function  of  the 
new  joint  is  goiwl,  do  not  interfere.  Dislocations  have  been  reduced 
after  the  lapite  of  several  uiontlta,  or  even  years.  Kocher  reduced  by 
iiiatiipulatioii  twenty-fivo  out  of  twenty-eight  old  dii^locations,  three 
of  Iheni  over  four  mouths  old.  Before  iLttemptiag  reduction,  give 
preliminary  treatmeut  by  massage  and  passive  uiotiou  in  order  to 
brcjik  up  adhesions  and  render  the  parts  more  pliable.  Anaesthetise 
the  piitient  :md  try  the  various  methods  of  exleusiou  and  imiiiipula- 
ti»n,  and  tf  they  fail,  opeu  the  joint  and  reduce,  or  exise  the  IhuuI  of 
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Uie  bone.  Dnnffrrs  are  fraetare  of  tlie  humerus  or  ribs,  injury  to  the 
nervea,  au<i  rupture  or  the  axillary  vein  or  iirtery  or  tJieir  brunches, 
Bupturo  of  a  blootlveafiel  wouhl  be  iu diluted  by  a  tuort  or  Iwffl  rapidly 
developed  swotling  in  the  axilla  and  under  the  pectoral  muscles, 
5ometiiue8  with:ib8cnceof  the  radial  pulse,  if  tlie  artery  is  ruptured, 
Oiere  will  be  pulsation  in  the  tumor.  Probably  the  beat  treatment 
of  Biich  cases  is  by  openition— Klonble  ligation  and  removal  of  the 
clivt.  Stimsoij  reports  forty- nine  cases  of  injury  to  the  axillary  vesels 
caused  by  dislocation  of  the  hamerus  or  by  attempts  at  reduetion, 
■with  sixteeu  recoveries  and  thirty-two  deaths. 

«D isLXJt'ATioss  OF  tKi5  ELBOW  are  nest  to  those  of  the  shoulder  in 
frequenc^r,  and  are  most  cominon  in  young  persons,  probably  60  per 
cent,  occurring  in  ohildren  under  flfteen  years  of  age, 

ViirHiii's. — Botli  bones  of  the  foreanii  uiny  ha  displaced  together 
ill  Ibetiame  direction,  or  e-ach  bone  may  lie  displaced  in  a  diffcFent 
direction,  or  either  may  be  displiiced  alone,  the  other  remaining  in 
place. 

DiiJucatioii  of  bolh  bonrji  may  be  batkuxtrtl.  forward,  latrral,  and 
diverge  nt, 

IHfi/ui'ation^  of  ihf  uttta  alott^  are  feflffetmn/,  forward,  and  t»i«irrf, 

IHx/o'iitioni  of  thf  raiting  afoHfi  are  forward,  iruiwani,  bachwanl,  and 
down  ward. 

Back-iaird  d'uspiacevu-tU  uflmth  bonnn  is  the  most  frequent  dislocation 
of  the  elbv>w.  It  is  usually  caufted  by  a  fall  upon  the  palm  of  the  out- 
Btretchetl hand,  producing  hyjwrestension  of  tlie ellww  and abdtietion, 
or  by  torsion  of  the  forearm.  The  ligaments  are  torn,  the  coronoid 
process  of  the  ulna,  unU-s.<«  fractured,  lodges  in  the  olecnkuon  foAsa, 
vhile  the  head  of  the  radius  projects  behiud  the  external  condyle^ 

Dixlocation  uf  bolh  himtn  forward  is  a  rare  accident,  unless  the 
olecranon  be  fractured  at  the  same  Muie.  The  usual  cauge  is  a  fall  or 
blow  on  the  olecranon  while  the  forenrm  is  dexed.  The  uppiT  end 
of  the  olecranon  n^Ls  against  the  under  and  anterior  £Urfiu:e  of  the 
humeras,  or  passes  up  in  front  of  it  while  the  head  of  the  radius  is 
separated  from  the  capitellum  humeri.  In  fractnre  of  the  olecranon 
this  priK-ess  is  fonnd  in  place,  while  the  head  of  the  radius  and  brolten 
end  of  the  ulna  pa.ss  forward  to  the  anterior  surface  of  tJie  humerus. 

Latfral  diMoeationa,  commonly  incomplete,  are  caused  by  a  tiill 
upon  the  imtstretehed  hand,  or  by  force  acting  above  and  below  tlie 
elbow  at  the  same  time  and  in  op|HK«ite  directions.  lu  the  invoard 
variety  (incomplete)  the  ulna  rests  upon  the  internal  condyle  and  the 
hewtof  the  radius  on  iLv  trochlear  enrfaceof  ilui  humerus;  in  «he.-r- 
lemal  variety  (incomplete)  the  sigmoid  notch  rests  against  the  exter- 
nal fundyle,  or  capitellum  humeri,  while  the  bead  of  tbe  radius  may 
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remain  in  contact  with  the  outer  mai^iu  of  the  rudia.1  surface  of  tlie 
Immenis  or  be  entirely  external  to  the  external  condyle.  In  i-iniiplrte 
tjienuil  dUlocatioii  the  sigmoid  Ciivily  rests  u^iu^st  the  outer  surface 
of  the  exteroal  condyle,  or  embruces  the  supiaator  ridge,  the  radius 
projecting  still  more  externally. 

Divergent  iii»ltuiilion  includes  two  varieties^— the  anteropoKterinr,  iii 
which  the  ulna  pa&ses  up  behind  and  the  nidius  in  front  of  the 
humerus,  aad  the  traiinpnsc,  in  which  the  uluti  patses  to  tbo  inner 
and  the  radit;s  to  the  outer  Hide  of  the  humerus.  The  coiuc  is  a  fidl 
npon  the  elbow  or  hand,  probably  pri*dncing  ubulncliuu  witii  lacera- 
tion of  the  internal  lateml  ligament,  followed  by  forcible  pronation, 
the  weight  of  the  body  driving  the  humerus  between  the  bones. 

THnltM-irlioH  vf  the  uhin  aJoiif  may  be  InifkuHtrti,  intcard,  or  fonettni, 
being  nearly  alwiiys  bm-kwartl.  The  eoronoid  process  slips  Into  the 
olecrnnou  fossa,  while  flie  head  of  the  radius  remains  in  its  tiorma) 
poaitiou,  the  orbicular  ligament  being  osnally  uninjnred. 


F»lv  Itn.— Porwrferd  ilUWjiIli'tL  of  Ihu  h«d  of  Ihu  ndliu. 

Of  di^lixvlions  of  tlm  radiuH  aione  /onrard  tiutplacfmmt  in  the  most 
frequent,  in  which  the  head  of  the  radius  rests  above  the  capilelluui 
humeri  when  the  forearm  is  flexed.  It  is  rtiunnl  by  falls  npon  the 
hand,  ppodoeing  exaggerated  pronation,  or  by  a  blow  on  tbo  back  of 


ri».  in.— IUck<r«.n1  ilUlncsIinn  of  tli«  bewl  of  tbp  radtiu. 


the  joint,  ftultrurd  dtHUtcation  oi  the  bead  of  the  radios,  except  when 
flccompauied  by  fracture  of  the  ulna,  is  rar«.  The  ntHW  may  be  a 
faA\  on  the  hand  or  a  blow  on  the  elbow.  Jinrkiaird  d'nJm-atuni  of  the 
bewl  of  the  mdius  is  also  rare.     The  cause  is  a  fall  upon  th^  hand, 
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prateUy  pmdDcii^  hypereitmnion  and  sjipiukljoii  of  Ut«  foraArok. 
Ibe  orMoilar  Lipnent  is  tunallr  torn,  and  tb«  head  of  the  bone 
jmmm  henrath  and  behind  the  external  onradyle  of  the  homemo. 

THdofviion  JtMtmtcard.  or  gmUmjcaiion  of  the  radima,  is  tisaally  seen  in 
cbiMrea  nndcr  fire  rears  of  age.  and  is  a  coinrooa  aceideiit.  Tb« 
tfOHcr  ia  exoMBiTe  tractinn,  as  by  lifting  tlie  child  by  the  hand  or, 
wriirt.  poHsiblr  with  forced  pronaliun.  Ttier?  in  some  mnrnsioa  as  to 
the  pathology,  bat  it  ia  probable  that  tbc  bead  uftbe  radios  is  dravn 
below  the  q^iper  border  of  the  orbieaUr  ligHiBeat,  as  Uus  hoB  been 
proved  [»o«ible  by  traction  and  forcible  addaction  of  the  foreanu. 
It  in  {Mmiltle  oImj  tlial  the  radios  is  displaced  si]  thai  its  tabemsit]' 
catcben  behind  the  outer  border  of  the  ulna. 

Hymptonu  and  Hiffnt. — In  a  normal  elbow  a  straight  line  drawn 
from  one  condyle  to  the  other  across  the  baek  of  the  joint  with  the 
forearm  in  extension  touches  the  npper  end  of  the  olecranon,  which 
is  slightly  nearer  the  internal  than  the  external  condyle. 

I>utlvtsitU/it4  o/  Bffift  tiQttrt. — In  ^oottMrtf  duUMtitGH  there  are  ab- 
normal pmjei-tion  of  the  elbow  backward,  greater  distance  between 
tlie  tip  of  the  olecranon  and  the  apex  of  the  internal  condyle  than 
that  on  the  noand  side,  shortening  of  the  forearm,  projection  of  the 
end  of  the  humenw  Jn  front  of  the  joint,  aod  limited  motion,  nnlees 
there  is  unusual  laceration  of  the  ligaments.  Fraiiurf  ainttv  th*  rem- 
dyla  can  be  excluded  by  the  absence  of  a  false  point  of  motion,  crepi- 
tos,  anil  shortening  of  the  homerus^  \i\ /orvard  diatoration  the  fore- 
arm is  lengtliened,  the  olccntnon  in  ab^^ent  at  the  t>ack  of  the  linmerns, 
the  sigmoid  cavity  may  be  felt  in  front  of  the  joint,  and  a  sjiace  may 
bede(*«"ted  lietween  the  head  of  the  nidinsand  thecapitelluin  humeri. 
Ill  itUerut  duitandwn  the  elbow-joint  is  widened  and  motion  i»  limited. 
In  the  tnUitxtrd  variety  the  head  <>i  the  radius  ia  fell  outside  of  iifl 
nunniil  jinBillon,  while  the  internal  condyle  and  the  trochlear  surf:toe 
are  ahnorniuHy  prominent  on  the  inner  side.  In  the  compietr  oiilimnl 
variety  liolh  iKiiies  are  felt  to  the  oater  side  of  the  articular  surlaoe 
of  the  Inimoriis,  and  (he  foreiirni  may  l>e  in  extreme  pronation  with 
the  Kigmoid  wivity  embracing  tlie  outer  Iwrder  of  the  homeras.  In 
the  inictird  vnritfty  the  sigmoid  cavity  is  felt  to  the  inner  side  of  the 
troclilcur  Hurfiicc,  against  which  the  haul  of  the  riidins  may  rest 
while  the  external  condyle  and  capitoUnin  hameri  are  abnormally 
prinniiicnt.  Insteiulof  bi-ing  dir'ft/ifin<xiiT>l  or  outward,  tlie displace^ 
luciil  iM  tuunrtiiiD-M  :il!«<>  Ipaikwiinl  wilh  either  variety  of  lalerikl  dislo- 
cation. In  dirrrffcnJ.  dutlornlhu,  in  tbe  itntfrvjumtrrior  variety,  the 
olecranon  in  felt  atwvc  it»  noruml  ]KwitJoii  behind  the  humerus  while 
the  heiul  uf  llie  rodiuH  occupies  a  correspomliiig  pr«ilirtii  in  fmnL 
The  forearm  is  shortened  and  extended  or  slightly  Hexed.     In  the 
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transivnw  variety  the  (ikcranou  is  fi'lt  to  the  itiner  side  of  tlie  humerus, 
the  head  of  the  melius  to  tlie  outer  sidt',  while  the  ftrticiiliir  snrface 
of  the  humerus  can  be  felt  projecting  between  the  two.  The  forearm 
is  sewiflexwl.  I/Ijtiottitioni  vf  the  ulna  alom;  barktranl,  is  indicated  by 
the  abnurma!  projeotion  of  the  oiecnuiou  lieliiiid  wliile  the  head  of 
the  nulius  is  foniid  to  occupy  its  uorttial  position.  The  forearm  is 
slighlly  tiesed  aud  prouated.  DUtitaitioit.  of  the  Radius  Atone. — In 
/wicttrd  dislocatioa  there  ie  inability  to  ilex  completely  the  forearm 
ftud  thti  head  of  the  radius  is  felt  on  the  front  of  the  hamerns  above 
the  eapitellnm  humeri.  In  ouUcard  and  Ixuktratil  dig[i)acements 
the  diagnosis  is  made  by  reeoguizitig  the  head  iff  the  radius  in  ita 
abnormal  position.  In  the  dnmticanl  variety,  or subliucaHoa,  thedia£- 
nosia  is  umde  by  the  history  of  the  case  and  the  following  aymptoTua : 
The  foi'earm  ia  slighlly  fleied  and  pronated  ;  neither  complete  Oexion, 
extension,  nor  supination  can  be  niodo  without  pain  and  resistance; 
pressure  over  tho  head  of  the  radius  causes  pain,  and  fiometimes  a 
space  can  be  felt  belwi^n  the  head  of  the  radius  and  the  eapitellnm 
humeri. 

Coinpiicatmiu  maybe  fmeture,  compound  dislocation,  displitcement 
or  injury  of  the  ulnar  nerve. 

Ti'eatnwiit. — To  reduce  bnelneard  dMlofofion  of  both  bones,  or  of 
the  ulna  alone,  flex  the  tbrearm  slightly,  take  hold  of  tho  eltww  with 
both  Lauds,  with  the  fingers  over  the  ends  of  the  oteeranon  and  radius, 
while  the  thumlis  arc  superposed  over  the  lower  end  of  the  front 
of  the  humerus.  In  this  position  press  the  humerus  Inickward  with 
the  thumbs,  aud  draw  the  olecranon  and  radius  forward  with  the 
fingers  until  the  coronoiil  process  .slips  o»er  the  trochlear  surface  of 
the  humerus.  If  thia  nielLijKl  fail  under  an  aujesthetic,  make  trac- 
tion on  the  forearm  in  complete  extension,  or  even  hyper-eitension, 
until  the  coronoid  process  is  released  from  the  olecranon  fossa  ;  then 
employ  dexiou,  aided  possibly  by  downward  pressure  on  the  ole- 
cranon. In  anhrivr  dislocation  of  both  bonea  or  of  the  olecranon 
alone,  flex  the  forearm  over  the  knee,  if  necessarj-,  pressing  or  pulling 
the  upper  end  of  the  forearm  downward  and  backward,  fjoterni  dis- 
locations can  often  be  reduced  by  dinri  rrponitiun,  if  neeilfLil  ex- 
tending or  hyperextending  the  forearm.  The  reduction  of  dtirrgnU 
dislocations  seems  to  hare  been  accomplished  with  considerable  diffi- 
culty in  some  cases  by  tniction  and  manipulation.  Ja  funrard  dis- 
location of  the  hea<l  of  the  radius.  Hex  the  forearm  to  relax  the  biceps 
muscle,  then  press  fehe  head  of  tlic  bone  into  its  place  in  the  leaser 
Bigtuoid  cavity  and  on  the  capitelluui  humeri,  and  fix  the  forearm  in 
flexion.  In  otiiward  dislocation  nf  the  heiul  of  the  radius,  press  the 
bead  downward  and  inward  while  making  extension  and  counter- 
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extension,  with  the  elbow  moderately  fli'xM.  In  Imckwanl  dUloca- 
tioii,  flex  the  foreiirm,  tlien.  while  an  assistant  holds  the  arm  near 
the  elbow,  make  est«iision  of  the  forearm  from  tJie  wrist,  with  snpina- 
tioii,  and  press  the  heatl  of  the  mdiiis  forward  ;  ar  make  tmetion  in 
full  cstonsion  while  the  forearm  is  adduct«d.  Dishtcation  downimrd. 
or  auAfoj-niion,  is  easily  reduced  by  forced  HUpination  while  the  fore- 
arm is  flexed  at  a  right  anglp. 

DiSLOt'ATION    UF   TilK   iNl'HBlon    RaDIO-CLNAH   AHTICULATIOK. 

— The  lower  end  of  the  nina  may  be  disUwateil  forward  by  dirwjt 
violence  acting  in  opposite  directions  ou  the  lower  end  of  the  ulna 
and  nwliuN  or  by  exaggerated  supination,  the  head  of  the  ulna  slip- 
ping out  of  the  sigmoid  cavity  of  the  radius  and  resting  on  its  fto- 
tcrior  surface;  or  buH-word  by  direct  violence  or  muscular  action^ 
as  by  wringing  clothes,  or  hy  exaggeralied  proniuioii  the  lieiwi  of  the 
ulna  passes  behind  and  rests  on  the  posterior  surface  of  the  radius. 

Sjpn-pttun-s  and  Hifpi^.—lxt  both,  the  distaace  between  the  two  styloid 
proceaaes  is  diminLthed,  and  the  variety  is  determined  by  tlie-  position 
of  the  lower  eud  of  the  ulna. 

Trtvtmertt. — Make  reduction  by  direct  pressure  on  the  end  nf  the 
ulna,  aide<l  by  pron&tioa  or  supiQatiou  of  the  radius,  according  to 
circHinHtanees.  Then  fix  the  forearm  and  wriat  for  two  or  three 
weeks. 

DlsLOCATloKS  UP  THE  WttlST  TQ&y  ^M  forward  or  Imckicard,  aa  a 
result  of  direict  violence,  or  a  fall  strikiug  on  the  back  or  the  palm 
of  the  liiiud.  One  or  all  four  of  the  ligaments  may  l>e  rupturwi,  and 
not  i iifreiiuently  the  anterior  or  posterior  lip,  or  the  styloid  pnioeasj 
of  the  mdiu.s  may  be  fracturtii.  In  the  ((H/rnVir  variety  the  carpal 
]>ortioD  of  the  joint  is  displaced  forward,  and  rests  oti  the  anterior 
surface  of  the  radius  and  tilna.  In  thept^^nV  variety  tbia  relatioo 
is  reversed. 

Siititpfomn  and  fiiffns. — The  deformity  resembles  that  of  a  CoUes's 
fnicture  and  the  reversed  Colles's  fracture,  but  iii  dUilacaiiuu  the  de- 
/ormify  is  nearer  the  hand,  is  more  abrupt,  the  hand  and  wrist  are  < 
Qsoally  more  iiexe<i  or  extended  and  more  rigid,  and  the  styloid ' 
procesHes  occupy  their  normal  relation  t4>  one  aii<>thi>r. 

OtmpUcatioiu  may  bo  ruptnre  of  the  ligaments  and  tendons,  fract- 
ure of  the  radius,  separation  hetweeu  the  bonefl  of  the  corpus,  or  the 
violence  tnay  be  so  great  a.*  to  produce  a  con)|>t>urid  d ].4locution, 
Jicduetiuii  is  usnally  easily  elfected  by  means  of  tmetion  and  pressure. 

Dtsi/toatiom  op  tub  caepal  bosks  may  take  place  indirida- 
ally  or  at  thfr  mcdiocarpal  articulation^  forward  or  bacVwai-d,  but 
such  accidents  are  cxtremHy  rare.  The  ljon<>s  most  frw|neutly  dislo- 
eatiHl  singly  are  the  nfmilunar,  the  traphoid,  and  tlif*  piniform.     Of  04] 
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dieJocations  of  «irpal  bones  singly,  23  were  of  the  *rtfiflBMr,  of  which 
22  were  imlDiar ;  7  of  the  xcaphuifi :  6  i)f  the  Si'miiiijutr  and  sraphoid 
together ;  5  of  the  pwfitrm  ;  4  e:u'li  of  the  trtiprziiim  and  traptzoid; 
3  of  the  unri/onrit  iind  1  of  tlie  oa  magnum  (Williiim  llessert).  The 
trfntntfrit  roiiaisls  in  re&toriug  the  displaced  ty>Do  to  its  iiornial  po»i- 
tioi).  or  ill  excisioE. 

CAKPOMETAriKPAi.  DiMLOfATios. — The  metacarpal  bones  may 
be  dislocated  from  the  carpus  singly  or  altogether,  or  the  iutier  four 
may  be  dislocated  t«^ether.  The  metacarpjU  bttiie  of  the  thtimb  is 
the  oue  most  freqnently  displaced,  and  the  direction  may  lie  forward, 
backward,  or  outward.  The  four  inner  metacarpal  bones  have  been 
displaced  together,  forward  and  backward.  Ileduction  is  accom- 
plished by  traction  and  pressure. 

DiaL^x^'ATiox  UP  THE  Mktacakpophalangeal  and  Iktecpha- 
LANOEL4I.  Articulations. — Dislocations  of  the  uietacarpophalan- 
gfsA  and  of  the  hiE^^rphalangcal  articulatiiuus  are  common,  especially 
the  metacarpophalangeal  joint  of  the  Ihumf/,  which  may  l>e  displaced 
backuxtrd,  forwftrd^  or  to  the  innfr  »id<:  The  biickwurd  dislocation  18 
the  usual  one,  and  may  be  csvused  by  exaggerated  extension  or  flexion. 
It  may  be  iiwomj^ett;  complete,  or  romphx. 
In  the  incumfilftf  form  the  base  of  the  fiiint 
phalanx  of  the  thumb  passes  tiackward, 
so  that  its  articular  s.urface  reiiits  agiunst 
the  post*irior  margin  of  the  head  of  the 
metacarpal  bone,  the  fii'st  phalanx  of  the 
thumb  making  ao  obtuse  angle  with  the 
metaearpiii  tx>ne,  and  can  be  producwl 
by  Some  iiersons  at  will  by  contraction 
of  the  extensor  muscles.  If  the  base  of 
the  phalanx  is  carried  still  farther  back,  bo  that  it  rests  l>ehind  and 
above  the  articular  sui-face  of  the  meUwarpal  bone,  a  fompletp  dislo- 
cation is  pro<luc«d,  and  the  drst  phalanx  stands  at  right  anglBS,  or 
Dearly  so.  to  the  metacarpal  bone,  and  the  lant  phalanx  la.  strongly 
fics^.  The  conipU-j^  form  is  8o  from  the  accident,  or  is  the  result  of 
atteiuptH  t^  rednce  the  complete  displacement  by  tnicliou  on  the 
thumb.  The  first  phalanx  has  tieen  tnrned  forward  fnim  its  right- 
angled  position,  and  lies  parallel  with  the  mchicarpal  Uine,  and  the 
torn  edge  of  the  anterior  ligament  \>i  Wtwt-en  them,  closely  embracing 
the  metacarpal  lx>ne  behind  it^i  head,    (Btimson.) 

Trf^tawni. — Be  earofnl  not  to  flex  the  first  phalanx  of  the  thumb 
and  pr-odnce  a  complex  dislocation.  KfrtUift  victhod:  AniPSthetize 
the  patient,  Hex  the  metncurpiil  bone  into  the  palia  of  the  hand, 
and  hold  it  there  Id  order  to  relax   the  flexor  miiscles.     TheiQ^ 
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keeping  tlie  first  phnlatis  oC  the  thumb  at  right  angles  to  the  meta- 
carpal bone,  slide  the  Ijase  by  strong  pr&iiare  towiirda  the  bead  of 
the  metacarpal  booe  nutil  it  reaches  tbe  prop<'r  poi^tioD,  and  then 
fles.  ShouUI  this  method  fuil  on  account  of  (he  iiiterventiuii  of  tbe 
anterior  ligfimeut  or  of  the  heads  of  the  flexor  hrevis  pollicis,  open 
arthrotoiuy  should  be  performed  and  reduction  effected.  Under 
no  eircuuistaneea  should  strong  traction  by  mejins  of  apparatus  be 
niSide  on  the  thumb,  as  the  last  phalanx  may  be  avulsed.  Dennis 
figures  in  his  "Syatem  of  Surgery"  the  distal  phalanges  of  three 
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Pro.  IKL— Backwanl  rlliliwaUdn  of  liif 
thuinb.gliowliiK  the  re1>tloil  ol  A,  tlic  linul 
of  tlio  metBcnrpaJ  booc,  ta  B.  I'he  tawv  u[ 
tbcflrat  philans. 


Fia  itH.— Heltio'lDf  reducing  VMCkward 
ilUilcHuIloii  or  the  thurni),  tcvplnx  tlic  tiTA 
pkularix  iiL  Fl)!t]t  tULKlen  W  tlit  mcbmrinl 
WiK'  vihilv  Mit  baw  ot  the  lint  |4ittUiix  h 
pushed  lorwan!. 


thamtia  avulsed  along  with  the  long  flexor  tendou  in  attempts  to 
reduce  di^ltK-ation.  Forward  dUdtKation  of  the  thumb  is  less  commou 
than  harlimtrd  dJsloeatioD,  but  may  be  caused  in  tbe  same  way  and  is 
reduced  by  traction  and  pi-esKure.  Interphahmoral  dUtucativrts  may 
be  backward,  forward,  or  lateral,  and  are  freqiienlly  compound. 
The  tjfinplovta  are  obviou^  and  r/ditdivn  is  effected  by  traction  and 
pi-es*sure. 

DiSLCKATiujff*  or  TiiM  Pei.vis. — Dislocation  or  diastasis  of  the 
pubic  or  sacro-illacjoiuts  seldom  occurs  without  fracture,  which  has 
already  been  described.  J>iji/</ritfitnt  of  Ihf  t-vci-iijt  nia>'  bo  forward, 
backward,  or  lateral,  and  is  usually  cauged  by  direct  violence.    The 
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dutffiiosin  is  made  by  the  paio  and  by  examination  iritb  the  finger  in 
the  rectum.  Thp  (rtatnuiii  consists  in  rediiciiLg  the  displatement  by 
pressure,  and  if  reCuiTeace  canuot  be  presented  aud  the  pain  and 
disability  persist,  th6  bone  shoaid  be  removed  by  excision. 

Disi-ociTioNB <jf  tiik  Hii'O'Cear  most  frequently  dnriiig  the  active 
period  of  life,  and  may  Ix.^  oiiiward  (posterior)  or  (Hwarrf  (anterior). 
(Allis).  These  may  lie  subdivided  and  their  relative  frequency  given 
as  follows :  Hmc  (above  the  tendon  of  the  obtnnitor  interm]B\  about 
50  per  cent.;  i»'hiatk'  (below  the  tendon),  'M  per  cent.;  thyroid 
(obturator),  11  yitr  cent.;  pubic,  7  per  cent.;  and  certain  anomalons 
disptacements,  3  per  cent.  The  relations  to  the  hip-juint  of  the  Y  liRa- 
mentf  of  the  obturator  iotermw  muscle,  and  of  the  sciatic  nerves  are 
important  in  connection  with  dislo«ition. 

Causeii. — The  oidicard  variety  is  usually  caused  by  indirect  vio- 
lence at^ting  on  the  outer  aide  of  the  knee  or  foot,  producing  exag- 
gerated adduction  and  inward  rotation  while  tbe  limb  is  flexed.  The 
capsnle  is  torn  at^  Its  lower  posterior  portion,  longitudinally  or  trans- 
versely, and  the  head  of  the  femnr  rests  on  the  bone  just  behind  tbe 
aeetabnluni,  below  the  obturator  inlenias  muscle.  If  the  knee  is  low- 
ered, the  heaii  of  the  bone  rises  and  may  pass  above 
the  tendon.  Jntaird  dislocation  may  be  caused  by 
a  blow  upon  tlie  buck  of  the  pelvis  while  the  limb 
is  flexed  and  abducted,  or  by  exaggerated  abduc- 
tion. Tbe  capsule  is  torn  on  the  inner  and  lower 
side,  and  the  head  of  the 
Ixiiie  rests  ou  the  obturator 
foi-ameu  or  ou  the  ramus  of 
the  pubes. 

Symptoms  *tnd  Siffiu. — lu 
uiittiviuj  dislocation  the  liuib 
is  inverted,  the  toe  t'ouchiu^ 
the  instep  or  ankle  of  the 
opposite  ftMit,  the  hwl  is 
misod,  the  kne«  is  Hiightly 
flexed  iiud  touches  the  upper 
marjcin  uf  the  oilier  putcllu, 
tl>t>  thigh  is  rotat''d  inward 
and  adducted,  so  that  the 
asjs  prolonged  downward 
would  pans  through  the  low^r  third  of  the  other  thigh.  The  faHcia 
lata  is  relaxed  (AUis'a  wgn).  shown  by  indenting  thv  tissues  betweea 
the  trochanter  and  crest  of  the  ilium.  The  limb  is  shortened  from 
one  to  three  inchcx,  especially  marked  in  the  reeumljeut  position  on 
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flexing  the  tlijghs.  Ttie  trochanter  major  is  above  X^laton's  line. 
The  hip  looks  f!ut  and  broail,  aud  a  depresstioD  may  be  folt  ovvr  the 
acetabulum  while  the  head  of  the  femur  may  be  felt  in  au  abnormal 
poBitiou,  aod  the  joint  is  fixed  by  the  rigidity  of  the  muscles.  Fnicl- 
nrc  is  excluded  by  the  absence  of  eversion  of  the  limb,  crepitus,  and 
molnlity. 

Inwnrti  tlutfuratunt'—Thj/rout'^is  indicated  by  the  following  symptoms 
and  signs:  The  toe  points  dowDtfard  aud  outward  and  the  foot  is 
slightly  everted,  the  thigh  ia  slightly  abducted 
and  cannot  !)«  adducted  ;  the  trochanter  miy'or 
is  below  N^latou's  line ;  the  hip  is  flattened ; 
ILti  gluteal  fold  is  lowered  ^  a  depression  may 
be  felt  over  the  acetabulum  and  the  head  of  the 
bono  may  lie  felt  in  its  new  position  ;  the  limb  ia 
usually  slightly  lengthened  (one-half  inch),  but 
if  Htroiigly  abducted  it 
may  be  shortened ;  the 
iHxly  Ih  bent  forward 
and  towards  the  af 
feeted  side  ;  and  rigid- 
ity uf  the  muscles  is 
marked.  In  the  ne* 
cunibeiit  position  the 
knees  cannot  be  drawn 
together.  In  the  pubit^ 
variety  the  symptoms 
are  about  the  »ime.  ex- 
cept that  the  lirab  m 
shortened  and  the  L^d 
of  tbo  bone  can  be  felt  on  the  pubis  to  the  inner  side  of  the  femoral 
vesKi'ls. 

Cftmiil  if  iiiitmjt  an  (I  t)J)iit(icffii  to  rvtiuvtion  niiiy  be  fracture  of  the  femur; 
a  small  rent  in  tlie  r,-ap.iular  IJgauienl  ;  tension  of  the  Y-ligameiit  ; 
the  muBcle;^  obturatora,  may  embrace  tlie  neck  of  the  bone;  or  the 
sciatic  nerve  may  l>econi«  loitju-d  around  the  nock  of  the  bone. 

Trealnieni. — Tlie  metliocls  of  Allisaru  considered  safer  and  more 
likt'ly  to  Huct^eed  in  reducing  dislocations  of  the  hip  than  any  of  the 
older  methods.  Ante-sthetize  the  patient  and  j>lacc  him  in  the  dorsal 
poiiition  on  ft  (inn  mattresB  or  lalile.  Fix  the  pelvis,  eiUniT  by  th« 
handfl  of  an  u^sistant  or  by  lmnd:i{;eH  crnsNing  the  pelvis  and  attacheil 
to  scn-ws  on  either  side  of  the  pilvis  mid  near  the  pi-rineuni.  To 
reduce  au  ouJtcard  diHhx-alion  of  tln'  ri^fil  htp,  kneel  by  the  side  of  tJie 
patient  and  plare  the  left  olbow  under  the  patient's  knee,  at  the  same 
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_  '  tak«  hold  «f  the  ankle  witb  th«  ri^cbt  LiLtid.  (1)  Nov  rotate  Ibe 
'ftmur  inward  by  tiiriiiiifr  the  aiiklo  outward,  and  lift  upward  (sky- 
w.'ird)  ivitU  the  teft  aiDi.  ^2)  Produce  external  rotation  by  turuiiig 
the  ankle  iaward  and  bring  the  femur  down  iu  extension.  With  the 
tlii|;h  flexed  at  tight  angles  the  liead  of  the  femur  lie»  just  ttelow  the 
ai'etuliulum  and  the  Y-liganeiit  is  relaxed.  lulenial  rotatiou  frees 
the  head  of  the  iKine  so  that  it  may  Ite  lifted  over  the  rim  of  the 
ac«t:Lbuluni.  Outward  rotation  changes  the  position  of  the  head  of 
the  feninr  with  reference  to  the  a#^tabulum  from  a  lat^^ral  tfl  a  direct 
position,  wbile  extension  nii^kes  usoof  the  Y-ligamentattaftilcnMii  hy 
iu«ans  of  which  the  liead  of  the  tioiia  passes  upward  into  the  ueelabu- 
liim  as  the  knee  i%  lowered.  To  re- 
dure  iinrard  dislocations;  (1)  Flex 
(but  not  to  a  right  angle)  and  ah- 
dact  tlie  femur.  (2)  Make  traction 
downward  and  outwani  in  the  line 
of  tJie  femur.  (3)  Have  au  assistant 
fix  the  hea<l  of  the  bone  by  digital 
pressure  on  its  inner  side  white 
the  surgeon  atlductji  the  knee.  By 
flexion  and  abduction  the  Y-lipi- 
ment  is  rela.\ed  and  by  traction  the 
head  of  the  bone  ia  drawn  from  its 
position  in  tlie  obturator  foramen. 
or  on  the  pubes,  to  tlio  margin  of 
the  acetabulum.  By  means  of  ad- 
duction, aided  by  digital  pi-essui-e 
OD  the  head  and  the  att:u-hnient  of 
the  T'ligamcnt.,  the  head  of  the 
bone  13  made  to  paas  outward  into 
the  ae«tabu1um. 

Hoolcing  up  of  the  aciatie  serve 
is  iudiratcd  by  inability  to  extend 
the  thigh  completely,  or,  if  exten- 
sion be  made,  the  nerve  may  be 
felt  as  a  tense  eord  in  the  popliteal 
8pa«e.  ami  by  pain  and  a  springy  motion  imparted  to  the  limb.  In 
order  to  free  the  uerve  AlHs  advises  redisloi-ntion  of  the  femur  and 
ita  reductioa  witlk  the  leg  flexed  to  relar  the  uerve.  If  ttia  fail, 
expose  the  nerve  by  incision  and  free  it. 

Th«  older  methods  for  effecting  reduction  are  as  follows  :  For  out- 
waid  dislocatiiin  flex  the  leg  on  the  thigh  and  tht>  thigh  ou  the  pelvis, 
relaxing  the  Y-IigaraeDt  and  disc'ngaging  the  bead  of  the  femur 


Via.  19Q,— UiivJulDt,  ihaVlnB  lie  Y-lfg*. 

men  I  ol  Btffelow. 


SURGERY  OF  S^^TTEMS  Am>  REGIONS. 


jrobably  producing  hyperextensioii  and  Kupiiiatioii  of  the  foreaFm.  j 
orbicular  ligiim&nb  is  iisnally  torn,  niiil  tbt-  ht^ftd  of  the  bone 
beneath  and  behhid  (lie  external  condyle  of  the  bimicrus. 
Wjyinlitr/iJitjn  doipninirtl,  or  sti/ituj-iiiioa  of  the  radirnt,  is  usmilly  seen  In 
lildren  under  five  years  of  age,  and  is  a  commoii  accident.  The 
nue  is  «xceeaive  traction,  as  by  lifting  the  child  by  the  liand  or 
wrist,  possibly  with  forced  pronation.  There  is  »)me  corifnsion  as  to 
the  pathology,  l>aL  it  ts  protmble  that  the  head  of  the  radius  is  drawn 
below  the  upper  Iw'der  of  the  orbicular  ligament,  us  this  has  been 
proved  possible  by  traction  and  forcible  adduction  of  the  forearm- 
It  is  possible  also  that  the  ntdius  is  displaeed  so  that  iis  tuberosity 
■Batches  behind  the  outer  l^ordcr  of  the  ulna. 

^  Si/mptoms  ami  Higiu. — In  a  normal  elbow  a  straight  line  drawn 
from  one  condyle  to  the  other  Jicross  the  back  of  the  joint  with  the 
forearm  iu  ezteosion  touche.'a  the  upper  end  of  the  ol«craDon,  which 

»ifi  slightly  nearer  the  internal  than  the  external  eondyle, 
I  I>ixfocaliu»ii  of  Btilh  Boafs.^ln  harkwnrd  liiitlovaiioii  there  are  ab- 
normal projection  of  the  elbow  biickward,  greater  distance  Ijetweeu 
the  tip  of  the  olecranon  and  the  apes  of  the  internal  condyle  tliau 
that  on  the  sound  side,  shorteniug  of  the  forearm,  projection  of  the 
end  of  the  hunieruw  in  front  of  (he  joint,  and  limited  motion,  unless 
there  ia  unusual  lacemtiou  of  the  ligaments.  Frmrturf  rtbui'e  Hie  am- 
dshs  cat!  be  excluded  by  the  absence  of  a  false  point  of  inotiou,  crepi- 
tus, and  shorteniug  of  the  humerus.  In /orintnl  disUtftilion  the  fore- 
arm is  lengthened,  the  olecranon  is  absent  at  the  back  of  the  humerus, 
the  sigmoid  cavity  may  1«?  felt  iu  front  of  the  joint,  and  a  space  may 
be  detected  between  the  head  of  the  iivdiusandthecapitellum  humeri. 
In  lateral  liMoral'ion  the  ellww-joint  is  widened  and  motion  is  lioiiteil. 
In  the  vuticiird  variety  the  head  of  ihe  radius  is  felt  outside  of  its 
normal  positiou,  while  the  internal  condyle  and  the  trochlear  surface 
are  itbnormally  prominent  on  the  inner  side.  In  the  compMe  ifut^^ttrd 
variety  both  Ixines  are  felt  to  the  outer  siiie  of  (he  articular  surface 
of  the  humerus,  and  the  forearm  may  be  iu  extreme  pmnatioii  with 
the  sigmoid  cavity  embracing  the  outer  border  of  the  humerus*  In 
the  inKvirf/  varit-ty  the  sigmoid  cavity  ia  felt  tu  the  inner  side  of  the 
ti'ochlear  surfixce,  against  which  the  head  of  the  nwliiis  may  rest 
while  th«  externa]  condyle  and  capitcllum  bnnieri  are  nlmornuiily 
pnimineuL  Instcjid  of  being  f/iVf-f/Zyinwanl  or  outward,  the  dispiace- 
ineut  issoineliHicBaiso  Imckward  with  either  variety  of  lat'cral  dislo- 
cation. In  tliverffptU  dintoratUta^  in  (lie  antproposti'i'titr  variety,  the 
olecranon  is  felt  alwivo  its  normal  position  behind  the  humerusi  white 
the  beiwl  of  the  nMlius  occupies  a  corresponding  positiou  in  fnnil. 
The  forf-arm  is  shortcueil  ami  extended  or  slightly  tlexed.    In  the 
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(nWMWrwf  variety  tbe  olecranop  isfelt  to  the  inner  side  of  the  humcras, 
the  bead  of  the  ruMus.  to  the  oater  siile,  while  the  articiiliir  surfiice 
of  the  humeru-s  ran  be  felt  pr<5Jeetiiig  betweea  the  two.  The  forearm 
is  semiflexed.  DiMlwation  of  (lyvhiaalonr,  hcuhrard,  ia  iinlicat*^  by 
the  abnormal  projertion  of  the  olecranon  behind  while  the  head  of 
tbe  rudius  ia  foaiid  to  uceiipy  its  normiil  pi>sitiuii.  The  forearm  is 
slightly  tlpxed  ami  pronuted.  Tiislocrttioa  of  the  JimlivM  Aiont\~~'\ix 
fonciirii  dislocation  there  is  inability  to  flex  completely  the  f'trearm 
and  tLe  head  of  the  radius  '\*  felt  on  the  front  of  the  humerus  above 
the  oapitellum  humeri.  In  oatwarrl  and  iMwkwurd  iMsiAiicvm^^nts 
tbe  diagnosis  is  made  by  recognizing  the  bwid  of  tbe  nidins  iu  its 
abnormal  position.  In  the  doiciitrard  variety,  or gMtu-atioiit  thediag- 
Dosis  is  mudeby  the  history  of  tbe  case  and  the  following  symptoms! 
The  forearm  ia  sUgbtly  flexed  atid  pronated  ;  neither  complete  flexion, 
extension,  nor  supinatioa  can  be  made  without  pain  and  resistance; 
pressure  over  the  bead  of  tbe  nulins  causes  pain,  and  sometimes  a 
Bpac«  can  be  felt  between  the  bead  of  the  raditis  and  the  capttellum 
humeri. 

Coviplicafions  may  be  fraeture,  compound  dislocation,  displacement 
or  injury  of  the  ulnar  nerve. 

Trmtmntt. — To  reduce  l/iifhrtird  fluihiiitian  of  both  bones,  or  of 
the  ulna  alone,  flex  the  forearm  slightly,  take  hold  of  the  ell>tiw  with 
both  hands,  with  the  lingers  over  the  ends  of  the  olecrauon  and  radius, 
while  the  thumbs  are  superposed  over  the  lower  end  of  tbe  front 
of  the  httlneriiis.  In  this  positioQ  press  the  humerus  tmcliWard  with 
tbe  thnmbs,  and  draw  the  olecranon  and  mdiiis  forward  with  the 
fingers  until  the  coronoid  process  s^Ups  over  the  trochlear  surface  of 
the  humerus.  If  tlii^  uiethud  fiiil  under  an  auicstbetic,  make  trac- 
tioit  on  tbe  forearm  in  complete  extension,  or  even  hyper-estension, 
until  the  coronoid  process  is  released  from  the  olecranon  fossa;  Chen 
employ  dexion,  aided  po!§sibly  by  downward  pressure  on  the  ole- 
cranon, In  aaffrhr  dislocation  of  both  bones  or  of  the  olecranon 
alone.  I3es  the  forearm  Over  tbe  kuee.  if  nece»Stir>',  pressing  or  palling 
the  upper  end  of  the  forearm  downward  imd  backward,  J^itfrtii  dis- 
locations can  often  Ik*  reduced  by  direct  yixmitiim,  if  needful  ex- 
tending or  hyi»erextending  the  forearm,  Tbe  reduction  of  dUvrijcnl 
dialocidions  seems  t-o  have  been  accomplished  with  considerable  difS- 
cnlty  in  some  cases  by  traction  and  manipulation.  In  yorirtir'i  dis- 
location of  the  head  of  tbe  nwlinfi,  flex  the  forearm  to  relax  the  biceps 
muscle,  then  press  the  head  of  the  bone  into  its  place  in  the  lesser 
sigmoid  cavity  and  on  the  capitelhim  humeri,  and  Sx  the  forearm  in 
flexion.  In  oulwttrd  dislocation  of  the  head  of  the  mdius,  press  thti 
licod  downward  imd  inward  while  making  extension  and  counter 
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ontward  antil  its  inner  border  rests  against  the  oater  siile  of  the  ex- 
tcmaJ  condyle.     In  the  iaward  variety  these  positioDS  are  rever5e4L 
Jiofary  invocation  may  be  complftf  or  tHcomplfte,  and,  acsciorcling  tn  ibA-j 
iretrtinn  in  which   the  toes  are   tnmed,  ontward  or  imward.     In  the 

ipf/ifr  vtttiPard  variety  the  liUia  i»  r>tated  on  au  axis  paasiti£  (hrutlgh 
the  centre  of  the  bone,  so  that  its  internal  articular  carity  i$ displaced 
forward  and  outward,  while  its  external  articular  cavity  is  displaced , 
backward  and  inward.  In  jHirtiai  eztfniat  dislocation  the  leg  is  ro- 
tated  oa  an  axis  passing  through  the  inner  condyle  of  the  femnr.  so 
that  the  onter  ai'ticalar  cavity  is  displaced  liackwanl  from  the  ex- 
ternal condyle  of  the  feninr,  while  the  inuer  articular  cavity  reuiaina 
ID  contact  with  the  internal  condyle  of  the  femur,  npon  which  it 
fotatefi. 

Comptifotiom  may  be  fracture  of  the  tibia,  femur,  orpatellft,  laoer-i 
stjnn  of  the  popliteal  vessels  or  nerv^  or  compoand  disloaition^ 

Treatment. — Reduce  by  tnurtion,  pressure^  and  rotation,  and  fix 
the  joint  by  means  of  a  ^-psuui  cast  for  six  or  eight  weeks.  Always 
examine  the  posterior  tibial  pulw  in  order  to  aiacertaiu  tlie  condition 
of  the  popliteal  artery.  If  niptured,  a  tumor  may  be  felt  in  the  |»op- 
libeal  reg^ioo,  with  absence  uf  pulsation  in  the  posterior  tibial.  Iiynry 
to  the  popliteal  rein  may  be  indicated  by  swelling  in  the  popliteal 
region  and  congestion  of  the  leg  and  foot.  In  dislocations  onmpli- 
Gated  by  injury  to  the  popliteal  vetaels,  unless  compoond.  eipvctant 
treatment  may  be  Irietl  for  a  few  days.  Elevate  the  limb,  envelop  in 
cotton,  and  keep  warm.  Amputate  on  the  npi>earance  of  Uie  first 
fitympt'Onts  of  gangrene.     (See  CtiMPovNU  Diplocatioxs,  page  305.) 

Dislocations  of  the  fibula  are  rare,  nod  may  occur  at  the 
upper  end,  /onmni,  barkiaird,  or  ujHmrtl ;  and  at  the  tairer  end,  back' 
T!ie  rriuwif  of  dLslncattoa  are:  of  the /itrirnnl  variety,  falls 
aciag  inversion  of  the  fcK»t.  p<>»ibly  downward  traction  on  the 
fibalfi ;  of  baekimril  displacement,  contraction  of  tlie  biceps  niascJe; 
of  Hpimr'^dislixTition,  eversion  of  the  foot,  as  in  Pott's  fraclnre,  the 
fibula  lieing  pushed  upward  inatciid  of  breaking.  The  Imrrr  eud  of 
the  fibula  is  displaced  backic/xrd  by  forcible  eversioQ  aad  abduction 
of  the  foot. 

Trmlmi^it. — All  varieti««  of  displacement  of  the  fibula  can  usually 
be  re<ilii<'i.'d  by  iircmnre  and  inani pnlation,  and  can  be  kept  in  position 
by  bandiiges. 

DisuM'ATiOKH  op  THE  Akkle. — Dislucations  of  the  ankle-joint 
may  he  biu-lmiril,  /itrinird,  inward,  otiitninl,  and  aptctinl.  The  muarj 
gunemlly  are  fort^ible  cxlensioii.  flexion,  inversion,  or  cverftum  of  the 
foot,  lalls  from  a  height,  etriking  on  the  feet,  or  irjuritis  by  niachiiu'ry. 
The  backmzrd  variety  may  be  caused  by  exaggerated  esteusion  of  the 
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foot.  The  astragalus  is  f«lt  behind  the  tower  eud  of  the  tibia,  which 
resta  on  the  scaphoid  bone  or  the  neck  of  the  astragalus.  The  heel 
is  abiioi-tnally  prominent,  anil  the  foot  is  aborltned  in  front.  }\iru:(trd 
disloeation  may  be  «iascd  by  esaggemted  Jlfxiun  of  the  foot.  The 
asti-agalufi  vith  the  foot  passes  in  front  of  the  lower  end  of  the  tibia, 
which  rests  or  the  os  calcis  behind  the  astmgalus,  Tlie  he<-I  is 
shortened,  while  the  foot  ia  lengthened  in  front,  and  the  niallenli 
may  be  nearer  the  sole  of  the  foot  t-liao  normal.  Laier(U  disloeatioiis 
are  usually  caused  by  inversion  or 
eversioQ  of  the  foot,  the  astni^^iia 
escaping  in  front  of  or  behind  the 
nialleoltiB,  on  the  side  opposite  that 
towards  which  the  foot  is  turned. 
The  otttiCitrd  variety  usually  accom- 
panies Pott's  fracture.  Upward  dis- 
location  1$  rausod  by  a  fall,  striking 
on  the  sole  of  the  foot,  so  that  the 
astragalus  passes  upward  between 
the  tibia  and  thefibtila.  The  ankle- 
joint  is  broadened,  the  distanee  between  the  malleoli  is  Increased, 
and  I  heir  tips  approach  nearer  to  the  sole  of  the  foot. 

rrf«^m<'ii(.^ReductioD  is  usually  effected  under  ansestheaia  by  first 
flexing  the  leg  on  the  thigh  in  order  to  relax  the  calf  muscles,  then 
by  eiteosion  and  coutitereitteasion.  and  pressure  tlie  bones  are  forced 
into  pofiitjon.  Subeutaneous  division  of  the  teudo  Acbitlis  may  be 
necessary. 

Dislocation  of  the  AsxBAGALtfH  aLose  is  more  frequent  than 
that  of  the  ankle-joiiit,  and  may  be/oftwrJ,  ba^kword,  to  eUhrr  aide, 
or  rotated  on  any  of  its  axes.  The  exiujiea  are  usually  falls  from  a 
height  or  twisting  of  the  foot. 

rrccrfHicn/.— Under  anujathesia  attempt  reduction,  and  if  found 
impossible,  especially  if  a  compound  dislocation,  excise  the  bone. 

Sltbastuagaloid  DigLOOATiON  13  a  rare  form  in  which  the  os 
calcis  and  scaphoid  with  the  rest  of  the  foot  are  separated  from  the 
asli-agalus,  iitimnl.  vitJtPiird,  baclctntril,  ut /oricanL  Dislocation  nf  the 
ankle  is  excluded  by  &uding  the  astragalus  in  its  normal  pt^sition. 

DUUX>CATIO!fS  OF  THE  TaHSUS,  MeTATAHSUB,  AND  PHAlJ.XaEa  — 

Displacement  may  occur  of  any  single  tarsal  boue.  or  at  tho  medio- 
tarsal Joint  The  metatarsal  bones  may  be  displaced  sepanitely,  or 
all  together  in  any  one  of  four  directions.  DisloKitions  of  the  plia- 
langes  correspoiid  with  similar  inj  uries  to  the  fingers.  On  account  of 
the  danger  of  tetanus  in  wounds  of  the  extremities,  especial  care  should 
be  taken  to  prevent  infection  iu  compound  dislocations  of  the  foot. 


CHAPTER   IV. 


SURGERY  OF  MUSCLES.  TEJaX)X8,  AKD  BtTRS^ 

Strain??  *'R  Si>HAr\>i  am>  Riptl-he  of  Mv sole*— These  are 
iDJaries  in,  which  Ibe  luuscular  fibres  are  stretched  or  niptared  as  a 
restiltof  sudden  coDtractiou,  as  in  "lavn-tennis  armor  leg"  invhich 
only  a  few  muscular  fibres  are  raptured.  In  other  cases  an  entire 
DQSclc  may  be  torn  across-  Thoee  most  freqaeotly  affected  are  the 
■.cair  mnsclea,  the  biceps,  dexors  of  the  forearm,  rectos  femoris,  anil 
rectUM  alidominia.  Fatty  degeneration  is  often  a  predisposing  cause. 
Tlie  sympioma  are  Bharp  pain,  followed  by  eoreneMSor  myalgia.  When 
complete  rupture  tafets  pla«  tb«re  is  a  loss  of  fanctloii  and  a  gap  way 

»be  felt  between  the  ends  of  the  moscle. 
TreatiHf^t. — Secure  rest  by  the  use  of  adhesive  straps,  bandages, 
or  spliutti.     In  complete  rapture  approximate  the  ends  of  the  muscle 

»by  auijiiul  sutures. 
TENOHVXoviriH,  OBTHECiTis,  means  inflammation  of  the  Synovial 
sheath  of  a  tendon,     tt  may  be  acute  or  chronic,  and  sapparative  or 
non-«npparative, 

■  Acute  sos-arpprRATlVE  thb^itts  is  generally  due  to  traama- 
tlfltn,  rheamatiatn,  syphilis,  or  gonorrhoea.  The  aymptoma  are  pAtD. 
swelling,  and  dry  erttpiLation  when  the  tendon  is  moved  In  ila  sbeatb. 

■  Trtfatmeal. — (iive  rest,  local  applications  of  tincture  of  iodioe,  or 
chloroform  liniment,  followed  later  by  aiafisage  and  constitatiooal 
remedies- 

k Acute  ruppuhative  thecitw  is  caused  by  infection  with  pyo- 
Jc  organisms,  usoally  tliroiigh  an  open  wound.  The  stftuf^umt  are 
p-eeated,  intense,  throbbing  paiu,  tenderneiss,  sometimes  rt^nesa 
fllODg  ttie  cooi^  of  the  tendon,  and,  in  severe  eases,  chill  and  fccer. 
The  inflammation  may  extend  to  the  common  synovial  sheath,  or  the 
sheath  of  the  long  flexor  of  the  thamb  in  the  palm  of  the  hand,  pro- 
dtK-in};  fHitiruir  aimfes.  Paliiiar  abscess  w  more  likely  to  follow  inlbc- 
tioii  ofllK^  lillio  finger  or(li«  tlmmb,  their  syiiovial  sheaths  poaBin^T 
ilo  the  palm  withoot  interrttption,  than  that  of  the  other  fingers. 
Mifmptfimfi  of  j>a!mnr  abscess  are  throbbing  pain,  with  swelling. 
la,  tenderness  of  llie  hand  ;  Huclantioii  may  be  delectetl,  and  if 
neglected,  the  pun  may  pasti  l^etween  the  uietaearp;il  bones  aud  tioint 
.outlie  back  of  tlie  hatid. 

Tri-alinenU^^u  Hie  first  appearance  of  tendernesB  amd  throbbing 

Ipalii,  make  free  incisions  into  the  sheath  of  the  tendon  affected.     In 
S3U 
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palmar  aJyuresa  avuid  woanding  the  pfilmar  arcbea  by  carefal  dissec- 
tioij,  or  }tj  cutting  below  the  line  of  the  cstt'iided  tlinmh  iiml  directly 
over  tL«  metacarpal  bones.  It  is  often  a^lvisable  to  make  three  open- 
tngB  in  tbe  palm,  and  in  bad  coses  two  or  more  on  tke  doi'sa.l  Kiirfu(» 
between  tlip  uietaoirpal  boues.  Scrape  out  diseased  tissue,  disiiifpct 
with  bicltloride  Holution,  siiid  pack  witli  indoforiu  gauze.  Liit^r, 
massage  atid  pa^ive  uiovemeul^  may  prevent  crippling  of  the  liaud 
vbicli  is  otherwise  apt  to  follow. 

Chronic  texosysovitis  is  uearly  always  tuberculous  and  afiTects 
especially  the  teudous  of  the  fingers,  wrist,  forearm,  aukle,  and  knee* 
It  tuay  appear  as  a  firm  awelUng  composed  of  grannlation  tis.sue  or  aa 
an  ucfumnlatiou  of  fltiid  which  may  coutnin  small  boflies  resembling 
rice  kernels  or  melon  seeds  attached  to  the  slie:itb  or  floating  fr«e1y 
in  the  fluid.     These  bodies  often  contain  tubercle  bacilli. 

Sifinptoina. — There  is  little  or  nojMuX  merely  stiffness  and  weak- 
ness sometimes  following  a.  slight  injury  ;  crepitas;  swelling,  often 
spindle -shaped  and  firm,  or  tluctuatijig.  When  the  fluid  in  the  tendon 
sheath  extends  from  the  hand  to  the  wrist  beneath  the  annular  liga- 
tnent,  it  forms  an  hour  glass-like  swelling,  knowuatj  "  cOmpoaud  gan- 
glion." The  disease  progresses  slowly,  may  disappear  spontaneously, 
break  down  Into  attscesses,  or  extend  to  the  forearm  or  neighboring 
joints. 

TreatnKfit.—lf  fluid  be  present,  remove  by  aspiration  and  fill 
the  cavity  with  a  10  jkt  cent,  iodoform  emulsion,  repeating  every 
week  or  ten  days.  If  there  is  much  granulation  tissue  or  melon-seed, 
bodies,  lay  open  the  sheaths  and  remove  all  the  diseased  tissue,  re- 
secting and  Splicing  tendons  vlieu  necessary.  If  the  disease  continne 
to  recur  after  repeated  openitious,  amputation  should  be  performed. 

Pruguo»i». — Recurrence  is  frequent,  and  v^iscenU  tut»ercalosis  often 
causes  death. 

PAttOSTcHIA,  or  "ErNAROU.VD,"  is  a  BuperScial  eellulitis  oocuT- 
ring  oft«n  in  weak  eliildren  about  the  uailson  the  lingers  or  toes-  The 
catae  is  infection  by  pyogenic  organisms  through  a  slight  wound 
which  may  escape  observation,  as  a  hang-nail  or  abrasion.  The  »vhi/j- 
Urtag  are  puin,  redn^jie,  and  stcfUing  around  or  beneath  the  nail,  with 
snppuration  and  loss  of  tlic  nail. 

TrratmrnL — Make  incisions  early  aud  dress  with  botboracic  acid 
Bolntiun,  frequently  renewed.  Remove  the  nail  if  ila  presence  inter* 
fere  with  the  escape  of  pus.     OoiLstitutJonal  remedies  are  important. 

Whitlow,  or  "felon,"  is  a  pyogenic  infeetioa  of  the  tendon  in- 
sertion and  periostvuin  of  the  ungual  phalanges  of  the  tingersand  toes, 
tlie  organis.ms  entering  through  a  slight  wound  and  travelling  down 
the  fibrous  trabeculio  leading  from  theekia  to  the  periosteum.     Tlie 
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8j/mptom8  begin  with  a  feeling  of  tension,  beat,  tenderness,  and  severe 
throbbing  pain  in  the  palmar  surface  of  the  end  of  the  fiiiger.  pre- 
venting sleep.  It  may  be  followed  by  necrosis  of  the  bone  «r  the  in- 
fection may  extend  to  the  palm  and  produce  palmar  abscess, 

Tn'oitiumt. — Give  a  general  aiuesthetic,  or  if  aniDstlie&ia.  is  not  used 
tie  a  rubber  tobe  tightly  arouiu!  the  finj^er  above  the  felon,  and  make 
a  free  incision  through  the  palmar swrface  to  the  bone.  Drras  with  hot 
bichloride  or  bora*;ic  acid  solution  and  renew  at  frequent  intervals. 

Gangijoit  is  a  hard,  round,  painless  swelling,  of  slow  growth, 
usually  seen  on  the  back  of  the  hand  or  foot,  closely  connected  with 


Pw,  201.— Cans;] Ion  ot]  lin-lf  of  hand. 

the  tendon.     It  is  a  cydonuii  developing  from  tlie  synovial  follicles  of 

the  nheath  or  from  the  ftubsynovial  bodies  of  Heule. 

Ti-i-flfffwuJ.— Evacuate  the  synip-like  con- 
tents of  the  cyst  subcutaneoasly  by  incaus  of 
an  exploring  needle  or  a  narrOw-bladed  bis- 
toury, ftud  if  it  recur  diswH  it  out. 

WOUSDS   AMD    EUPTOEB   OP    TENDONS.^ 

Tendons  may  be  divided  by  accident,  or  by  the 
aui^oon  purposely  in  order  to  produce  short- 
ening or  elongation.  Tendons  may  ruptiire 
by  sudden  effort,  especially  the  quadriceps  ex' 
tensor,  the  long  Lead  of  the  biceps,  the  liga- 
lucHtura  patellffi,  the  triceps,  and  the  tendo 
Achillis.  Treat  Bevercd  tendons  by  making 
au  incision,  finding  Uie  ends  of  the  tendon, 
and  suturing  them  together  with  flue  sillc. 
Then  fix  the  parts  in  a  [losition  to  relax  the 
tendon  until  recovery  takes  phiw-  In  old 
cafl*s,  find  the  ends  of  the  tondon  by  dissection,  freshen,  and  unite 
them.  Elongalion  of  n  tendon  is  obtained  by  cutting  a  flap  from  one 
or  twth  ends,  tnrning  it  towards  and  uniting  it  to  the  opposite  end  ; 
by  dividing  the  tendon  obliquely  add  uniting  the  eadt) ;  by  traoB- 
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plantation  of  a  t«ndon  from  a  lower  animal ;  or  by  the  U8e  of  strands 
of  aniiuiil  suture  t<J  bridge  the  gap  l^etween  the  ends  of  the  t*ndou. 
When  ouly  one  end  of  a  tendon  can  be  fount!  it  may  be  attached  to  a 
ncigbboring  niiinjured  muscle  or  tendon. 

The  loug  head  of  the  biceps  and  the  tendon  of  the  pcroneiis  br«vis 
or  of  the  tibialis  posticus  maif  be  dinplacfd  from  their  bony  grtxtves  as 
a  Complication  of  fraetore,  dislocation,  or  sprain.  They  should  be 
replaced  and  retained  by  compresses  and  adhesive  planter,  or,  if  this 
tie  impossible,  operate  and  secure  the  tendon  in  place  by  suturing  a 
flap  of  periosteum  or  of  fibrous  tissue  across  it. 

BUESlTis  may  be  acut^  or  chronic,  and  may  affect  the  superficial 
or  deep  bni-sje, — most  frequently  the  bursa  over  the  patella,  the 
olecranon  ^miner's  elbow),  the  metatarsophalangeal  joint  of  the 
gr^t  toe  (bunion),  and  that  under  the  semi  membra  nosns  tendon. 
The  rtiu*-*  are  injury,  excessive  use,  or  infection — especially  with 
the  tubercle  bacillus  in  chronic  cases.  There  in  in- 
creased secretion,  which  may  t>e  normal  in  quality 
or  mixed  with  blood  or  pua  The  walls  of  the  sac 
are  thickened  and  fibrous  in  character  and  occa- 
sionally bony.  HuHsemoUVs  kiKf  is  inflammation 
of  the  prepatellar  bursa,  though  in  some  cases  the 
subligamentons  bursa  is  the  seat  of  the  discafv. 
The  rtiiuw  is  long-con  tinned  irritation  or  frecjuenlly 
repeated  injuria  from  kneeling — hence  the  name. 
Theft^nj/jfo»i«are  a  ghibiilar,  fluctuating  swelling  at 
the  lower  Ivorder  of  the  patella;  \i  iicate,  pain,  ten- 
derness, and  redness  of  the  skin.  Lf  the  aubliga- 
meutous  bursa  be  aflected,  instead  of  a  globular 
swelling  in  the  middle  line  there  will  probably  be 
a  swelling  on  each  side  of  the  lij;auieiitam  pa- 
tellee.  pressure  on  one  aide  producing  tiuctuation 
ID  the  other ;  or  if  a  single  swelling  exi^i^,  it  will  be 
ou  the  side  of  the  ligaincutum  piit^'llir,  and  not  in  the  median  line. 

Trra/wif/i/.— The  uii*»t  rational  ti-eiitment  of  rhrvnif  bursitis  is  to 
remove  the  cause  bv*  protecting  the  knees  or  ellx>ws,  if  uece&fliry,  by 
means  of  pads  and  by  wearing  properly  eonBtmcled  shoes.  Tincture 
of  iodine,  blisters,  andcompi'e.ssiiiii  wiih  elastic  bandiiges  may  be  tried. 
Aspiration,  with  the  injection  of  carbolic  acid  or  tincture  of  iodioef 
may  be  u»cd  for  the  oblit'L'ratiou  of  superflcial  bursa:  or  tliosc  kunwn 
not  to  cottiinunicate  with  a  joint.  The  surest  method  is  to  dissect  out 
the  burea  and  close  the  wound.  In  ai'uU-  ImrmtM  give  rest,  eltfvate 
the  part,  and  apply  heat  or  cold.  If  suppuration  occur,  open  freely, 
disinfect,  and  pack  with  gauze. 


Pto.  as.— HaUBrtDBl'I't 
knee. 
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OKTHOP^DIC  SL'RGEEY. 

Obthop.£Iiic  hubgebv  haafur  its  object  tlie  correct  ion  ordeformi- 
ti«,  congenital  or  acqnipcd. — the  treatment  of  the  resalts  of  disewes 
and  injnrien  ratberthan  the  diseases  and  injuries  themselves. 

ToKTicoLLis,  or  WKV-SECK,  is  a  contracted  conditiou  of  one  or 
more  of  th^  mnacles  of  the  neck,  causing  a  more  or  leaa  permanent 
d«vbt)Oii  of  the  liead  from  its  normal  position.  The  sternocleido- 
luasloid  innsele  is  the  one  most  freqn^ntly  involved,  hot  the  platysma, 
thi!  irapezJnB,  the  spleniiLSi,  the  scaleoi,  and  tUe  complexus  are  sonie- 
timed  nffected. 

rartciw*. — It  may  be  congenital  or  ac<|tured,  aCDte  or  chrottip,  ftud 
Mpmtfic  or  spasmodic,  and  in  nioro  freqa>ent  in  young  children  aud  on 
the  right  side.  The  causes  may  be  cold,  in:dammatiou,  iojary  to  tbe 
nerTee^  nerve  centers,  or  muscles.  It  may  be  compensatory,  aB  in 
scoliosis  or  in  di^eaae  of  the  eyes.  Spasm^iic  and  ^^aatic  cases  are 
more  apt  to  oeciir  in  adolts,  from  a  central  nervoos  lesion,  a  hysteri- 
cal condition,  or  disease  of  the  spinal  accessory  nerve.  The  con- 
tracted mQHcles  are  hard  and  tibroiLS,  the  ligaments  are  contracteil  on 
the  name  Hide,  and  changes  sometimes  take  place  even  in  the  bones 
and  cart-ilafjes. 

Hymptom».-~\u  tbe  most  cominoD  variety  the  fi»ce  is  turned  U>  the 
up]>oHite  side,  the  chin  is  extended,  and  the  ear  di-aw«  tnnrards  the 
Hhouldcr  ofthe  affecte<l  side,  while  thuBternooiastoid  moficle  may  be 
fi'lt  ii»  a  tirm,  ontracted  cord.  The  face  and  skull  may  bu  usymmetric 
The  ufol''  viLrli'ty,  wliicb  may  be  due  to  eold  or  inllammation  in  the 
miuM'Ef,  may  be  rwcompanied  by  pain  aud  elevation  of  temperature. 
In  the  variety  which  occurs  in  ailalts,  the  spaam  is  usually  clonic,  but 
isM>nie(imcK  Ionic  or  »pnAtic. 

Trrutmt'fU. — In  acute  cases  inassiLge  and  apply  heat.  Treat  rheu* 
niatic  tendencies  wiHi  salicylate  of  sodium  or  potasciiuui  iodide.  In 
the  chronic  form  divide  the  steruocteidoniaKtnid  mm<cle  at  its  origin, 
cilhcr  by  an  ni>cii  iiioi&ioii  or  by  i^ulKmtaiicoii!^  tenotomy,  avoiding 
ll»'  iiilcrfml  jiij,'ul:ir  vein.  Aftt-T  u)H'i-ul.iou  fix  the  head  in  ati  over- 
corn^f'tfd  jiiiHilion  by  mtninsof  a  gypsum  vasi,  which  may  be  rencwctt 
fpim  time  lotiim.',  but  nhutild  W  worn  fi>r  from  one  to  sis  months.  If 
other  muscles  arc  uflVctcd,  eorrwt  the  doforwity  by  force  onder  an 
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anrestlietic,  In  spasmodic  ami  spastic  torticollis,  expose  the  spinal 
accessory  nerve  by  an  ineision  along  tbe  posterior  border  of  tlieKt^riio- 
mastoid  miisrle,  one  to  two  inches  bclotr  tlie  tna&tutd  proct»«,  and 
resect  lialf  »a  inch  of  the  nerva  The  tipper  cervical  nerves  raay 
require  resection. 

CosTBAtTUKK  is  jMirDmiient  contraction  of  a  muscle.  It  ia  seen 
ID  club-foot  and  in  old  cases  of  paralysJE  and  requires  tenotomy  with 
leugtheaitig  of  tie  tendon. 

DuPin'TEES't*  ooyTBAcnoN  is  a  coutraction  of  the  palmar  Ciscia 
aud  ilH  digital  prolongations,  resulting  in  the  permanent  flexion  of 
the  first  phalanges  of  one  or  more  fingers.     It  usuaJly  occurs  in  men 
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beyond  middle  age,  in  the  ring,  middle,  or  any  finger  in  one  or  both 
hands.  TheraunrH  are  8upp(»si-d  to  be  a  rlieniiiatic,  goufy,  or  syphi- 
litic diathesis,  reflex  nervous  irritution,  or  the  frequent  reiiefition  of 
Alight  tnuimalism. 

SffiH[>toiit». — It  begins  as  a  bard,  p»inlBS8  nodule  in  tbo  palm  of  the 
hnnil.  DfiiT  the  iiiet:u::irpophalangeal  articulation,  whitrh  gradually 
i-xtcncU  above  aud  Ifelow,  causing  flexion  of  the  first  phalanx  uf  the 
finger.     Xeuralgic  paiu»  are  sometimes  felt  lu  the  forearm.     The 
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dJofftuttti  miuft  be  tDade  intn  the  cootractioo  of  ordinary  scars  or  of 
tb^  flexor  t«Dfiotw. 

TVattfnwnf. — Diride  the  contracted  fascia  sabcutaneously  in  several] 
places;  or,  better,  turn  ap  a  V  shaped  flap  and  dissect  onl  the  oon- 
tractMl  tiffioe,  sew  th«  flap  in  places  ^3id  apply  a  splint  to  keep  the^ 
Angen  straight. 

Tkk;rkh  finger  is  caused  by  a  local  enlargement  or  the  flexor 
tendon  from  tenosynovitis,  or  the  presence  of  u  tumor,  or  coatraclioa 
of  the  groorp  in  tUe  transverse  ligament,  so  that  the  normal  action  of 
the  teodo'ii  is  hindered.  The  gymptoTon  are  a  sodden  catch  in  the 
finger  daring  flexion  or  extension,  which  can  tie  felt  on  grasping  the 
finger.  The  obstrnction  may  be  removed  by  operation  or  passive 
motion. 

Ci-UB-HAXD  is  a  deformity  of  the  band  aualc^oa  to  club-foot, 
with  at)nonnal  dfviation  of  the  haod  iu  any  oue<j.f  the  fourdii<ectloDS, 
of  fleiiun,  exteusioD,  adduction,  or  abduction — uisually  alHluctioo.  It 
may  be  congenital  or  result  from  wounds  of  the  wrist.  The  treatrneni, 
in  bad  cases,  is  not  satisfactory.  If  tenotomy  is  done,  splioe  the  ten- 
dons. Osteotomy  or  reseet  ion  of  the  bones  may  improve  the  deformity, 
Stkdactylish:  is  a  cotigenitat.  often  hereditary,  affection  of  two 
or  more  fingers,  usually  the  middle  and  ring  fingers,  of  one  or  lK>th 

hAiidi>,  in  which  the  lingers 
are  nnit«d  in  i>aj%  or  io 
their  eutire  length,  by  a 
web  of  skin  which  some- 
times contains  mnscle  and 
tibroos  tissue,  or  the  pha- 
langes of  the  two  fingers 
may  1>g  closely  approxi- 
mated, or  the  bones  may 
be  fufied  together.  The 
Iocs  are  Bometimes  simi- 
larly affected. 

Didot^t  opr-ratum  gireB 
the  bcjrt  result.  A  longi- 
tmliual  luclsjoi]  iu  mads 
along  the  palmar  sorfaca 
of  one  linger,  the  Iniglh  of  the  web,  ami  ii  like  jncii^ioti  oi]  the  doraal 
snrfaceof  the  other  finger.  Tiicse  flaps  are  dr-l;i,clicd.  at  the  same  time 
ApliUing  tin-  web,  so  that  when  the  flat>a  are  applied  in  their  new  posi- 
tion half  of  the  palmar  surfa*'©  of  one  finger  is  covered  by  the  flap 
taken  from  the  doE-Kiiiii  of  the  other  finger,  which,  iu  turn  is  covered 
by  the  palmar  llap  taken  from  its  fellow. 
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Poi.rDACTYLisM,  or  suPERSiTMEKAHY  DIGITS,  Js  aJso  a  congen- 
ital and  sotuetiuieft  hereditary  conditioo,  affectiiig  one,  two,  or  all 
foar  extremities.  Tbe  extra  digit  Ja  usmillj  attached  to  the  ulnar 
side  of  tlie  otli^r  flnger  by  a  slender  pedicle,  or  it  may  bo  perfectly 
formed,  iiidudin^  phHluiigei^  and  metacarpal  bone.  No  treittmont  is 
nectssary.  niiless  for  cosmetic  reasons,  when  the  I'xtra  digit  may  be 
amputated. 

Coxa  vaua  is  n  downward  bending  of  tbe  neck  of  the  femur, 
tbe  Iiead  of  \be  bone  sometimes  renchiitg  a  level  below  that  of  the 
trochanter  major.  It  occurs  uaually  l»tween  the  thirteenlh  and 
eighteenth  years,  as  a  result  of  rickets,  in  thoee  who  stand  or  walk  a 
great  deal  and  carry  beas'y  burdens. 

tSifi'iiiiiiiitH. — ^The  patient  tires  e^isily  aud  haa  a  limp,  hut  no  sign 
of  inliammation.  The  top  of  the  trtx'hanter  rises  above  N<*iutoii's 
line,  and  there  is  shortening,  sometimes  external  rotation  and  adduo- 
tion.  but  the  motion  of  the  joint  is  norniiil. 

Treafmfiit. — Prevent  fnrther  tiending  by  removing  prceauro  on  the 
bone,  as  in  hip  disen^^,  until  hardening  lakes  plaoe,  and  give  consti- 
tutional treatment  for  rickets. 

Geyu  Valgitm. — Knock-knee  is  an  abnormal  augrilar  projection 
of  one  or  both  knees  towards  the  median  line.  It  is  more  frequent 
in  boys  tietween  two  and  four  years  of  age,  as  a  result  of  abnormal 
development  from  rickets  causing  obliquity  of  tbe  femoral  epiphysis 
with  enlarj^ment  of  the  internal  coudyle  and  elongation  of  tie  in- 
ternal lateral  ligaments.  Other  cauijes  are  ehronic  disease  of  the 
knee-joint,  paralysis,  traumatism,  feeble  muscular  development,  and, 
in  young  adults,  occupations  requiring  long  standing  with  tbe  feet 
widely  separated. 

Trealiriftit — For  patients  under  four  years  of  age  a  brace  may  be 
attached  to  the  ont«r  side  of  the  extremity  by  means  of  straps  which 
dmw  the  knee  outward  ;  it  shnnU)  be  worn  for  a  year  or  two.  In 
older  children  do  an  osteotomy  just  above  the  epiphyseal  junction. 
Make  a  loogitudiniil  incisioa,  an  loch  long,  down  to  tlie  bone,  on  the 
inner  side  of  the  femur,  a  finger's  breadtb  above  the  upper  border 
of  tbe  patella,  when  the  leg  is  extended,  or  just  above  the  adductor 
tubercle  on  the  inner  side;  insert  a  chisel,  turn  it  at  rightanglestothe 
incision  ;  divide  the  bone  fi>r  about  three-fourth&of  its  thickness,  and 
break  the  uncut  portion  by  bending  the  limb  to  the  oppo-iite  side- 
Look  out  for  the  popliteal  vessels.  Sometimes  osteotomy  of  the  tibia 
and  Bbula  is  necessary.  Straighten  the  limb,  apply  a  dressing  and 
gypRum  oiBt,  and  treat  as  a  fractui-e. 

Gevu  EXTitoHMfM — Iww-leg — is  an  abnormal  outward  deviation 
nf  one  or  t>otb  knee^  the  curve  being  in  the  shaft  of  the  femur,  iu  tbe 
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tibia.  Or  ia  botb.  The  mitvrt  are  usually  muscular  action  in  rickets 
and  attempts  to  walk  bpfore  the  booee  become  hartl,  occasionally 
osteitis  deformans  or  fracture, 

TrvcUtiwnt, — As  the  cliild  developB,  the  deformity  may  be  sponta- 
neottsly  corrected.  This  maybe  aasisted  by  massage  and  gently  bend- 
ing the  bones  into  proper  aliape  sevei-al  times  daily.  Mecbsiiiic.^ 
apparatus  or  operative  measures  should  be  adopted,  according  to  the 
principles  already  explained  in  the  treatment  of  genu  valgum. 

Antbbopostehiok  c'UKVATUitEs  of  the  tibia  and  fibula  are  eome- 
times  seen,  usually  with  the  coiivexitj'  forward. 

Genu  RKruavATUM  is  an  abnormal  extension  of  the  leg,  eansiag' 
the  knee  joint  to  project  binckward.  and  is  pix)bably  caused  by  i-elai- 
ation  of  tlie  pOHterior  ligaments  of  the  knee  with  contraction  of  the 
anterior  portion  of  the  capsular  and  lateral  ligaments.  The  itviMtmn^ 
consists  in  massage  mid  l>ending  the  knee  into  itH  proper  petition, 
the  use  of  gj'psnm  casts,  or  the  subcutaneous  division  of  the  con- 
tractetl  liganienta. 

Talipek. — Talipes  ("ankle-foot"),  or  chib-foot,  is  an  abnormal 
deviation  of  the  foot  iu  any  one  of  the  four  lines  of  movement,  or  a 


Fifl  aoc— Tallpw  et|uiiujviini>,  rnrierlar  mi4  MiteiloT  view.    (U'hftriou  »ik1  Curtk.) 


oombination  of  two  of  these,  thus  giving  the  following  varieties : 
Talipes  varus  (adduction),  taltiw^  valgus  (aMuction),  talijjes  efiuinus 
(extension),  talipes  calcaneus  (flexion),  talipes  equinuvarus  t,eombi. 
nation  of  equinns  and  varus),  talipes  cavus  (hoi low- foot),  taliiies 
planus  (flat-foot),  and  ''liysterical  talipes." 
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Talipes  eqttiiutx-artiK  is  the  most  common  Rwngeuital  form  of  club- 
foot, and  otcurs  more  frequently  in  lUiilw,  in  Wth  fe^t ;  but  if  in  one, 
it  JBoltener  the  right.  The  foot  is  inverted,  the  sole  printing  in- 
ward, the  iuner  border  raised,  the  outer  border  or  even  the  dorsal 
sarfaoe  resting  on  thf  grountl ;  the  heel  Ik  elevated,  and  the  aiiterior 
part  of  the  foot  \»  usually  flexed  at  the  mediotarsal  joint. 

T<ilipf.»  nttffus,  eommoDly  Jioyjuired,  in  w?a,kly  children  or  iidalts, 
is  more  frequpnt  than  simple  varus.  The  foot  is  abducted  and  everted, 
with  k»ss  of  the  arch  and  promiueuce  of  the  scaphoid  and  astmgiilos 
on  the  inner  side,  upon  which  the  foot  rests,  while  the  outer  border 
may  be  elevated. 

TnfipeM  eqitiaua  is  usually  acquired.  The  heel  is  raised,  and  the 
patient  walks  on  the  ends  of  the  metatarsal  bones.  In  severe  cases 
the  liead  of  the  astragnlns  projects  upon  the  dorsum  a.bove  the 
scaphoid,  and  there  is  contraction  of  the  plantar  ligaments  and  fascia 
as  well  08  of  the  tendo  Achillis. 

Tiilip<'-g  caleaneas,  uanaUy  acquired,  is  the  opposite  of  equinus, 
aud  is  oft:'eu  nfieociated  with  valgus,  forming  culetuieovalgos.  The 
patient  walks  on  the  heel,  while  the  anterior  portion  of  the  foot  ifi 
elevated  and  iilxlueted. 

Talipet  vamta  (hollow-foot),  usually  acquired,  consists  iu  an  ex- 
aggeration of  the  arch  of  the  foot  from  paralyai*  of  the  caJf  muscles 
and  contraction  of  the  plantar  fascia,  the  tibialis  anticus.  and  the 
peroneus  long-us  muscles.  It  is  often  associated  with  equinovaros. 
The  heel  and  h:d1  of  the  foot  and  toes  rest,  on  the  ground,  while  the 
dorsum  is  elevated  and  prominenti. 

Pmplnnu*,  or  flat-foot,  the  opposite  of  cavus,  is  a  moderate  form 
of  Pttlffv-*,  the  arch  being  lost,  permitting  the  tarsal  bones  to  rest  on 
the  ground  without  oversion  of  the  foot. 

The  m«w«  generally  given  of  congenilal  club-foot  are  heredity, 
maternal  impressions,  the  marriage  of  near  blood -relations,  disease  iu 
Otero  canaiDg  paralysis  of  certain  groups  of  muscles  (Little),  that 
mrwt  is  a  normal  condition  in  utero  and  rotation  Kometimes  fails  to 
ike  pla<?e  (Berg),  and  mechanical  preissure  iu  utero  or  arrested  devet- 
opmeot  of  the  t^irsnl  bones. 

The  c(^^^^flt  of  the  arquircil  forms  are  disease. ^^nterior  poliomy- 
elitis or  riekfts  ;  traumatinni,  as  hums,  cuts,  or  fracture  ;  and  certain 
roi'iiimttJi.  as  of  liakers,  peddlers,  sailors,  or  floor-walkers. 

J*<tfliolii{ii<til  chttnffrs  are  alteration  in  position  and  shape  of  the 
bouit« ;  coutmctiitiis  or  stretching  of  tJie  tendons,  fa^^iffi,  and  skin; 
and  the  formation  of  bursie  over  parts  subjected  to  abnormal 
pressure- 

Trcaimeni. — During  the  firstthrce  months  after  birth  massage  and 
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nmnipalate^  pressing  tlie  foot  into  its  oormfilsIiapeseTera.1  limes  daily, 
or,  if  necessary,  use  a  light  gypsuni  cast,  which  should  be  chaugiHl 
at  leiist  once  a  week.  After  three  months,  should  the  ease  seem  uii- 
suited  for  further  lre»ttiieiit  by  manipnlation  or  iiiechat)icalai»pamttis 
aloriR,  some  formof  opemlion  is  netws&ary.  BrixemmtforreitiSoFvihXe 
correction  of  the  deformity  under  ii.n  anaesthetic.  It  may  t>e  done  by 
iustrunienU  mude  for  the  purpose,  but  preferably  by  the  liiuida  of 
the  surgeon.  There  18  more  or  lessrupture  of  the  coiilraet«d  tendons, 
faaciie,  and  ligameuti^  The  deforniily  ahotild  Ise  over-conwtpd  and 
the  foot  and  leg  placed  in  a  gypsam  cast.  Tfnvlomj/. — tii  fqumuntrua 
the  raniH  may  first  be  eorrerted  by  cutting  the  libinlis  aiiticiis  and 
iKxsasionaUy  the  tihisJia  posticus  and  the  phintar  fiiseia.  Tenotomize 
the  tibialis  aiilicUH,  Blipping  the  tenotoino  beneath  the  tendon  about 
two  iuehes  above  its  insertion  and  cutting  towards  the  skin;  the 
tibialis  postiens,  by  an  opeii  wound,  and  cutting'  the  hrst  tendon  be- 
hind the  internal  malleulus;  andtlie plantar  fascia,  bypassing^a  long- 
bladed  tenotome  beneath  the  fascia  from  the  inner  side-,  and  while 
the  fascia  is  mmle  t«nse  dividing  it  by  cutting  towLirds  the  sole  of  the 
foot  until  it  is  felt  to  give  way.  The  tendo  AchiUis  may  be  divided 
at  the  same  time,  or  the  operation  may  be  deferred  for  some  tnontha, 
Until  the  varus  has  been  cured.  It  may  be  divided  siibcutaneoasly, 
or  by  open  incision  and  eloiigi^tefL  After  tenotomy,  forcibly  correct 
the  foot,  dress  the  wounds,  und  use  plaster  casts  until  the  wounds 
heal ;  then  massage  and  mnnipiLlation  ;  or  if  the  child  is  old  enough 
to  walk,  a  club-f<x>tsh<>e  must  be  worn.  Phelpaniakesan  incision,  oue- 
half  or  two-thirds  across  the  sole  of  the  foot,  just  in  front  of  the  inter- 
nal malleolus,  dividing  all  the  tissues  down  to  the  Imnes.  The  foot  is 
then  straightened,  dressed,  and  the  gup  allowed  to  fill  by  gmnulation. 
Excvtion  of  bones — the  astragalus,  scaphoid,  cuboid,  or  a  wedge-shaped 
piece  of  the  tarsus — may  be  required  in  old  cases.  Tniipeg  Mlearwux, 
in  addition  to  mechanical  tr^itment,  may  require  tenotomy  of  the 
flexor  tendons  of  the  foot  orshorteniog  of  the  tendo  AchiUis.  Titlipr* 
raviui,  or  hollow-foot,  may  be  treated  mechanically  by  the  use  uf  u 
shoe  with  a  steel  sole,  or  in  severe  cases  by  division  of  the  contr^ctt<l 
plantar  fascia  and  tendons.  For  Uilipea  pianiig  raise  the  inner  border 
of  the  foot  by  having  the  sole  of  the  shoe  thicker  on  this  side,  or  use 
Whitutan'a  brace — a  plate  of  thin,  tempered  st«el  adapted  tti  tit  the 
sole  of  the  foot  in  its  norm^il  shape — in  the  shoe.  In  severe  e4»M, 
before  applying  the  appanitus,  bend  the  foot  into  shape  under  anoH- 
thesia.  Pnrtili/ttc  forms  o/  dub/oot  should  be  treated  by  mechanical 
apiiaratuH,  elastic tniction  to  reinforce  the  paralysed  muscles,  tlie  use 
of  electricitjs  massage,  and  hypodermatic  injections  of  strychnine. 
Wkak  axki.k»  ara  due  to  relaxation  or  feeble  development  of 
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the  tendons  anil  ligaments  about  the  ankle.  The  child  may  walk 
flat-footed,  and  the  ankle  easily  turus,  bo  that  he  may  fall  frei|i»M>tly. 
Thef^rd^Df'r/ c<>i)sist8  ill  impruving  the  general  coadltlon  and  using 
bme«s  uf  Ipjither  or  steel, 

TAKi*.iiXiiA  AND  METATARSALtiiA  are  neuralgic  conditioDs;  the 
former  is  often  a  symptom  of  tlat-fout,  and  the  treatment  should  he 
dire<-t^  to  that  deformity'.  Mdidarmlgia  id  due  to  pressui^  on  fila- 
ments of  the  plaiitiir  digital  nerves  from  crowding  together  of  the 
heads  of  the  metatacsiil  bones  by  weariug  ill-fittiiig  shoes  (T,  G.  Mor- 
ton), or  to  breaking  down  of  the  transverse  arch  formed  liy  the  heads 
of  the  metaUtrsal  bones  (Goldthvaite).  The  eymptmnx  ate  severe, 
radiating  pain  abont  the  hejids  of  the  metatarssU  bones,  esiieeiaJly  the 
fourth,  tenderness  onprrasure,  but  no  evidence  of  iuflamuiation.  The 
traiimeiit  consists  in  the  use  of  properly- fitting  shoea,  fixing  the  foot 
in  a  plaster-of  Paris  bandage,  ur,  in  inveterat*  cases,  excision  of  the 
head  of  the  offending  metatarsal  bone. 

Hallux  valgi's  is  abnormal  outwiixd  deviation  of  the  great  toe. 
The  opposite  condition,  hallux  mnut,  is  rare. 

Etiijlo;/!/  and  I'aiholoffy. — The  c*iuae  of  haUnx  ^'algua  is  nearly 
always  the  use  of  shoes  with  narrow  soles  and  pointed  toes ;  some- 
times it  is  dnc  to  gout  or  rheumatism.  The  great  toe  is  snbluxnted 
oatward,  leaving  the  head  of  the  metataixil  h^me  abnormally  promi- 
nent, pressure  npon  which  causes  enhirtrenient,  the  formation  of  a 
bunion,  a  corn  over  the  bunion,  aad  often  iuflammation  which  extendi 
to  tlie  periosteum  and  bone. 

Trealmefit. — Use  wide^  properly -shaped  shoes.  In  severe  cuses 
excise  the  head  of  the  metatarsal  bone  throngh  an  incision  uu  the 
dorsal  surface,  in  order  to  protect  the  scar  from  pre^ure. 

Hammek-toi;. — Another  tribute  in  the  shape  of  deformity  wliich. 
foolish  pers()ns  pay  to  the  Moloch  of  fashion  is  an  angular  deformity, 
usually  of  the  second  or  little  toe,  at  the  first  phalangeal  articuhitina, 
ill  which  the  first  phalanx  is  extended,  the  Second  phalanx  strongly 
flexed,  and  the  third  phalanx  either  extended  or  in  line  of  flexion 
with  the  second.  It  is  mast  fr^nent  in  children  oryoung  adults,  and 
is  due  to  contraction  of  the  lower  fibres  of  the  lateral  ligaments  of  the 
fii-st  idialaugeal  joint  To  correct  the  deformity  divide  the  hU^ral 
ligament(:i,  straighten  the  toe,  and  use  a  splint  nutii  recovery  tak«6 
place.     In  severe  cascK  amputate  the  toe. 


CHAPTER   VI. 

SURGERY  OP  THE  XERVOUS  SYSTEM,  INCLUDING  THE 
HEAD  Am>  SPINE. 

Surgery   of  the  Head. 

CRANIAL  TOPOGRAPHY  AND  CEREBIlAL  LOCALIZATION. 

The  five  fissures  in  the  brain  of  speeial  surgical  impurtauce  are 
the  meiUan  Ji&sure,  indicated  by  a  line  drawn  from  tbe  glaliella  (tbe 
smooth  swelling  between  the  eyebrows)  to  tbe  iuion  (tbe  oxt*-rna] 
occipital  protuberance),  abniib  half  an  inch  to  the  right  of  the  me- 
dian line  in  right- linnded  persons,  as  the  left  cerebral  hemigphere  ia 
larger  than  tbe  right.  This  fissure  contains  tbo  superior  longitudinal 
sinus.      The  Jtsaure  of  Bichtii,  indicated  by  a  line  drawn  frooi  the 
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FlQ-  'JOT, — IteiAE&anH  of  ci^rBbn]  convotutLonH  Lci  Ihpu  hIcuH.     (Ait^r  Gi«r-) 

inion  U)  the  exti^riiol  auditory  meatus.  This  fissure  separates  tlie 
cerobelhun  from  the  cerebrum  and  contains  the  tentorium  c<^reI»elH 
and  the  laleral  tiiiiusc^  The  JlKHiirr  of  IMnnilo,  the  most  iini>ortjiut 
of  all,  which  starts,  according  to  Thane,  from  a  f  <fiut  55i"o  per  cent, 
of  tbe  diKlauce  from  the  glabella  to  the  inioa  and  runs  downward 
and  forward  for  about  31  inches  at  an  angle  of  67".     lu  cbildren 
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this  fisHiire  is  mon?  oblique,  to  52'*.  and  nearer  the  front.  Cliinu's 
Mt-tlwil  fur  ljtiC<Uin[j  thf  F'umare  of  KohiidiK — Take  a  sqiiarp  piere  of 
piiIJtT  whicli  represents  W;  fold  it  4i!^onaIIy,  Ttois  represents 45*. 
Fold  ngiiin  one  of  tbe  Kides  which  represents  43°,  and  let  it  reinnln 
folded  while  tJie  re»t  of  the  paper  is  Ktmiglit^Ded  out.  This  rppre- 
seots  671°.  Apply  the  apex  of  this  triangle  to  a  point  half  an 
inch  behind  tLe  centre  uf  tlie  <listaiit.'e  from  the  ghibella  to  the 
inion  and  one  of  the  sides  of  the  triangle  to  th«  middle  line  in 
front  of  this  point.  The  other  side  of  the  triangle  will  indicaite 
the  fissure  of  Rolando.     Krvniria's  Method. — Draw  a  horizontal  line 
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Fiq.  SQs.— LoolUatiuii  of  ilio  ccrelinl  fli«ura;  KS,  Dsnire  -of  firlila;;  R  I'.  BavM^f  Xv- 

laudo;  Vsn>l  V  IndicKli;  poind  for  t1-|"Wrilng  fuT  beinonlillge  from  (he  inferior  sqd  pOrtarfar 
brui^h^  of  thi.-  midtilt?  iiDt!iifRg(.-a1  aricry;  A  B  tP  M,  Von  Bcr^^niAlin'i  qiuidraii^le»  vvafor  tl» 
filtlnin;  ]in  ubneeNOf  tile  U^inpufMpbHinliliil  IoIh.     iXftut  KTtiUleini. 


tbrungh  the  lower  border  of  the  orbit  and  the  upper  border  of  the  au- 
ditory meatus.  Draw  a  second  line  parallel  with  this,  on  a  level  with 
the  Gnpra«rbita.l  ridge.  Connect  tbeee  lines  by  a  vertical  line  from 
the  middle  of  tlie  zygoma.  Draw  a  second  vertieal  lino  from  the 
artieiilatiou  of  the  lower  jaw  to  a  point  aboat  two  inchra  above  the 
second  horizontal  line.  Draw  a  third  vertical  line  from  the  posterior 
border  of  the  1>a>se  of  the  mastoid  prui^esa  to  the  middle  line  of  the 
top  of  the  wkull.  Dniw  a  line  from  this  last  point  to  the  iut<>r9ection 
of  the  upper  horizontal  and  the  first  vertleal  lines.  Its  upper  two- 
thinls  will  correspond  to  the  fissm-e  of  Rolando.  Bisect,  tlio  angle 
made  by  the  last  line  and  the  npper  horizontal  line,  and  the  bisecting 


no.  :»»,— WilHin's  cyrtaraeltr. 


Fro.  210.— cmometcr  M^^ILed, 


vhitih  a  lateral  strip  aboot  four  inches  loitg  is  attached  at  ei  point  one- 
half  inch  behind  the  centre,  at  an  angle  of  67°  with  the  aut«rinr  arm. 
The  anteroposterior  arm  is  numbered  ia  llwth  directions  from  the 
zero  poiut,  which  i&  half  an  iuch  in  frout  of  the  attachiueiit  of  the 
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Tsa.  211,— Cervlml  uuiivolutluii*  •iid  eaittrei.    (Wliarloii  aiiil  Curth.] 

lateral  arm.  Place  the  instrument  on  the  head  so  that  eorresfmnding 
T)uiiil}ors— for  example,  six  and  thnt'-fourths  ii)ebL<fi — shall  rest  on 
both  the  glabella  and  iiiioo.  The  lateral  arm  will  indicate  the  fissure 
of  Bolando.     The  fusiire  of  Siflmiui  is  indicated  by  drawing  a  Ima 
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from  tlie  external  angular  process  of  Uic  frootol  boue  to  the  occipi- 
t«l  pnjtuberan<*e.  The  fggure  of  Sylvius  begins  one  and  eue-oigbtb 
inches  posterior  to  the  external  angiilar  process  on  this  line,  and  the 
main  branch  is  indicated  by  a  line  drawn  from  this  poiut  to  the 
parietal  eminence.  The  aseeiiiliiig  brniicb  of  the  fissure  bcgin^i  about 
two  inches  behind  the  external  angular  process,  corresponding  to  the 
sqiiaraoso-sphenoidal  suture,  and  extends  npwanl  abont  half  an  inch. 
The  inf  ntpnricitti  Jwsm-^-  begiD3  opposite  the  j  unction  of  the  middle  and 
inferior  thirds  of  the  fissure  of  Rolando  and  passes  upward,  lying 
midway  between  the  fissure  of  Rolando  and  the  parietal  eminence,  then 
curving  backward  midway  between  the  parietal  eminence  and  the 
superior  loagitudinal  fissure. 

The  motor  areas  of  the  brain  are  grouped  in  front  of  and  behind 
the  fissure  of  Koliindo,  being  Untited  posteriorly  by  the  intrapariet;il 
fissare.  Dividing  the  fissure  ofKolando  into  thirds,  inageneml  way 
it  may  be  said  that  the  centres  for  thi^  leg  lie  abont  the  upper  thirds 
the  centres  for  the  shoulder,  elbow,  and  hand  about  the  middle  third ; 
and  the  centres  for  the  face,  mouth,  and  larynx  about  the  lowerthird. 
The  centres  for  the  trunk,  also  for  the  face  and  leg,  are  situated 
on  the  median  surface  of  the  hemisphere  as  well  as  ou  ita  external 
stu-iitoe. 

THE  GENERAL  TECHNIQUE  OF  CEREBRAL  OPERATIONS, 

In  preparing  for  any  operation  on  the  brain,  shave  the  entire  scalp 
and  disinfect  it  thoroughly  three  days  before  the  operation  ;  if  prac- 
ticablcr  a  second  shaving  and  disinfection  being  done  on  the  day  of 
the  openilion.  Unless  there  is  some  contraindication,  chloroform  is 
the  best  anesthetic,  as  it  prodtices  less  cerebral  congestion  than  ether. 


Fin.  si:.— DeTllbiM  cruilal  Ktxutliiit  tnrcciJiL. 


A  large  flap  should  be  made,  of  a  semicircular  shape,  with  the  base 
containing  the  principal  arteries.  An  osteoplastic  flap  [acalp  and 
bone  kopt  together*  may  l>e  made,  the  bone  being  cnt  with  mallet 
and  chisel,  surgienl  engine,  or  GJgli  wire  saw  throngb  small  trephine 
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Openings  and  restored  to  its  plac«  after  the  operation.     The  Of 
inay  be  made  with  a,  trephine  and  «nl&rged  to  ^oy  4«ir«J  «xteQk' 
by  rongeur  forceps.     The  dura  mater  should  be  carefulljr  examined 
as  to  its  color,  donsity,  tension,  and  the  presence  or  absence  of  pi: 
tion.    If  ueoeseary,  op«u  it  by  mising  a  flap,  cuttiug  far  enough  froial 
the  edge  of  the  bon«  to  permit  of  the  introdnction  of  Rctarefl  in 
cloMtng  the  dural  opening.     Ilt^wrrhaffe  from  the  borne  may  be  arrested: 
by  hut  water  or  pressure ;  from  the  dunt  loatrr,  by  passing  a  KutorsJ 
WDud  the  re&ae]  aud  tying  it;  from  aMniu  iu  the  brain,  bypreesoreif 
by  a  lateral  1  igatnre  or  sature,  or,  if  necessary,  by  ligstf  ion  ;  and  from 
the  brain  titime,  by  packing,  or  by  a  satnre  ligature  of  fine  mtgnt 
gently  tied.     After  exposing  the  surface  of  the  brain,  certain  motor 
centres  may  be  identified  by  using  a  weak  faradic  cnrrent  throngh  a 
double  brain  electrode.    Asa  role,  draiaiigc&hunld  not  beu-sed  except 
In  cases  of  eysia,  absc^eea,  and  infected  wounds.     Do  not  replace 
bone  unless  an  osteoplai>tic  flap  has  been  made.     The  after-treatment 
consists  in  keeping  the  patient  quiet,  free  from  noi^w  and  excitement, 
with  the  head  slightly  elevated,  and  tlie  boweU  should  be  kept  well 
T^tllated.     if  no  drainage  has  tK-eu  prorided,  watch  for  symptoms 
of  pressure,  and  if  they  arise,  search  for  flnid  by  separating  the  edges 
of  the  wound  with  a  director.     The  stitches  may  Ite  removed  as  sood 
as  firm  anion  has  takeu  place,  usually  alKiiit  the  tenth  day. 

Hfrnm,  qt fungn*  ci-rehri,  atroublesomeeomplicatiou  of  voq^dsof 
the  brain  and  duni,  esjiecially  septic  wounds,  appears  as  a  ronnded 
or  irr^ular,  soft  projection  from  the  brain,  of  bloody,  grayish-white 
appearance,  compot^  of  gnuinlation  tissue,  painless,  but  sometimes 
pulsating.  TrMlmt^t. — The  prfrtntire  trcatmc^nt  con-iiists  in  spenring 
strict  afiepKii)  iu  operations  on  the  brain,  and  when  the  cerebral  tissue 
is  wounded  and  the  dura  destroyed,  dissect  off  a  piece  of  the  peri- 
crauiuni,  turn  it  upside  down,  and  stitch  it  to  the  edges  of  the  dnra 
Diuter,  in  order  to  fill  in  the  d&fect  (Keen),  After  the  appearance  of 
the  fungus,  apply  gentle  and  gnulii:Lny  increasing  pret^sure  by  means 
of  iodoform  gauze  until  the  fungus  oontmcts. 

DISEASES  AM)  JSJT'RIES  OF  THE  RCALP  AKP  SSrU,, 

Tlie  scalp  is  a  fevorite  seat  for  the  deTclopment  of  wens  or  sebMi^ 
ceous  eysts,  also  nievi,  cirsoid  aneurism,  warts,  horns,  fibrous  and 
fatty  tumors.  I'ueumalocel*,  a  r.tre  tnmor,  obliterated  tetnporarily 
by  prrsstire,  is  sometimes  seen  on  the  Bctil|i.  It  euntains  air,  resnlt- 
ing  from  atrojiliy  of  the  UMseoiis  tissue  producing  a  couimuuicatioa 
with  t  lie  mastoid  cells.  The  skull  may  l>e  the  h<eut  of  caries,  necrueis, 
liypcrtniphy,  or  atrophy.  Exostoses  are Botnetimes seen  aM a  result  of 
injury  or  of  syphilis.     Kart^xmia  and  epitlielioma  may  originate  either 
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from  the  eoalp  or  skull.  Er5'sip«las  and  abacess  of  tlie  scalp  are  of 
especiiil  inl^rest  on  ui>voiiut.  of  the  danger  nf  luoningiLifi  from  tlie  pas- 
sage of  iiifeclimis  inaleriiil  by  means  of  tli*^  v^eiiis  which  pass  through 
the  skull  to  the  vessels  wttliin.  Piis  may  burruw  extensively  aud 
may  collect  above  or  beneath  the  apoaeui-osis  of  Mi«  ocoipitofroiitalis 
muscle  or  beneath  tlie  pericraiiiuia.  The  Irpotnwnt  consists  in  iiici- 
siim.  irrig-iitlon.  aud  tlr»iii;)ge. 

Wotixi>s  OK  THE  ScALi*. — Od  atcouiit  of  its  great  vascularity, 
-woanda  of  the  scntp  bleed  frt-ely,  and  for  the  same  reason  Imil  tvipidly. 
The  diffieulty  of  cleansiug  increases  the  danger  of  infection  and  of 
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Flo,  313- — OUTiahot  vmuiJ  uf  jikull,  showing  (c)  sjitititjaiag  nl  InteniHl    biblv  «t  vmund  nf 
«XJt:  UAtie  M  <Mi  Jiolet  <vt  cncnn^  ;  ir)  fVHLtfv  tii  vit^ffiBl  UbltoF  ilcull.  ttitli  f<ii  eiplintrrltig 

abscess.  Shave  tlte  scalp  and  thoroughly  disinfect  the  region.  Arrest 
bleeding  by  grasping  ivith  liiemostatic  forceps  the  entire  thlckne-'e  of 
tho  scalp,  includini^'  the  blood -vcfisds.  or  iiseasutnrelig^ature.  Clo.w 
the  wound  with  horsehair  or  Bilk-worm  giit. 

Fkaithiiie  of  THic  Skui.l. — Fractures  of  the  skull  are  w'wipV, 
compound,  vmnpirtc,    taromplitr,    rhpriMtrl.  panrfiimi,    idrlUitr,    fijuiureif, 

and  by  d'uv^^sui,  aud,  according  to  region,  fi-actnres  of  the  v^uit  or  of 
the  banc. 

Ktit)ioffff  and  hithoiogtj. — The  causes  are  usually  direct  violeooe 
in  fractures  of  the  vault,  and  indirect  violence  in  most  fnii-tures 
of  the  basf,  either  by  the  exteosiim  or  radiation  of  a  frsu'ture  of 
the  vault  or  by  fails  on  the  feot,  huttwcks,  or  vertex,  or  by  a  blow 
ou  the  chin  ;  or  direful  ly  by  jxiinted  instraments,  such  as  eaiios,  urn- 
brelliis.  knives,  forks,  or  ueedles  thrust,  through  the  urbil,  the  naaal 
cavity,  the  eur,  or  the  pharyox.     Fracture  by  coutroconp'^that  is, 
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fnctMov  of  ibe  opporite  side  of  the  sknl]  from  that  at  vbieh  the 
blow  was  Htmck — is  extreioelT  rare.  Tbe  majurity  of  these  omb  arm 
§miat»  which  bare  radiated  from  the  point  at  wbicfa  the  rkilciiee 
*aa  applied ;  or  the  potieak  may  hare  rweived  a  blow  on  eadi  Ctdft 
qf  the  bead,— having  b«en  tfrqek  on  ooe  side,  he  ^Is  sod  StriJnS 
the  other  ag&inst  tbe  rarfagtone  or  paveiitent.  Tbe  skull  is  riaBtic^ 
and  Hs  shape  may  bf.  altered  eofHi^h  to  comprMe  its  contents  pos* 
stbly  half  an  iach  wilhont  frartore, — as  sfaoim  by  Felixet^s  expcri- 
Bent.  ia  which  a  skull  Ailed  with  pamffin  and  dropped  &om  abeigtat 
remained  oafrsctnred,  bat  a  distinct  imprcoBiop  was  AHind  npon  tbe 
paraffin. 

Fracture  or  the  Vacxt. — A  frartare  uf  the  vault  may  be  a  mere 
fivare  or  crack  eitending  throngh  one  or  more  bones  of  the  skull, 
Tbe  bune  may  be  depressed,  broken  into  several  fragments,  and 
drireo  into  tbe  brain,  leaving  a  fDnnel-shaped  depressioa  perceptible 
throngh  tbfr  Bcalp.  A  fragment  of  tbe  internal  table  may  be  detached 
from  the  external  table,  the  latter  showing  no  eign  of  firacttin,  or 
poasibly  only  a  fissnre. 

3ymplom». — Simple  fractures  of  theskal)  witboat  depre^on  are,  aa 
a  rule,  impossible  of  diagnosis.  A  ''  craobed-pot'^  sonndon  penniseion, 
or  a  polAatin^  swelling  ben'^th  the  sCalp,  becoming  tense  on  .stniin- 
ing,  amy  be  detected.  I>o  not  mafuEe  with  hspmatoma,  in  which 
wjlid,  smooth  bone  is  felt  at  the  bottom,  snrrounded  by  a  smuutJi.  firm 
ring.  In  di'prcmrd  fracture  an  irregular  sudiure  may  be  felt  at  the 
bi>ttoai  ofthedf-pression,  surrounded  br  bar^l,  irf^ular,  Jugged  edges. 
Vitmpmtnd  fractures  vith  depression  are  easily  reeognleed,  bat  fissures 
may  he  taken  fur  Hittiireiii,  ur  tt'ors  in  the  pericraniam,  ur  vice  versa. 
Worniiitn  bones  may  be  misiakcn  for  fractures,  h'li^wr^a  are  generally 
serrated,  and  a  fimn^re  is  u^nally  indicated  by  a  dark  line  of  Uood 
which  catioot  be  wiped  avay.  Th«external  table  of  the/roA/ti/nMiiJra 
may  be  depressed  witbont  injury  to  the  Internal  table.  The  proffiiotia 
depends  mainly  on  tbe  amoant  of  damage  to  the  brain  aitd  whether 
the  wonnd  ia  clean  or  infect«d.  Rrpair  of  fractures  of  tbi-  skull 
reeembivs  that  of  other  bones  except  that  the  ciUlm  ii^  much  lees 
abundant  and  is  produced  principally  by  tbe  diploe.  Loss  of  hotie 
exitoeiling  one  inch  in  diameter  Is  not  made  good,  the  opening  being 
Gllixl  with  (ibrouB  tissue. 

Cviaplie^ioUt, — The  iniinetlliite  dangers  are  ihv:k.  hcnivrrhaffe,  and 
in/fiiion.  The  remote  dangers  are  pertisieHl  headache^  epUepty,  Inioaifjr, 
a&jfVM,  tumoTf  or  cifAt. 

TteatmcnL — Om«s  in  which  fi^ictnre  is  Husiiected.  but  not  certainly 
known,  Uttd  simple  fractun'  with  moderute  dcpressinu  without  brain 
i^lBptoms  ahonld  l>(>trvat4>d  expectantly  by  qniet,  rcKlricted  diet>  and 
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miHlerate  porgatioii  uuHL  nil  symptoms  disappear.  In  simple  (raeb- 
ures  Willi  wj<n,(''' depression,  alLhougU  there  may  bo  iio  biiiiii  symp- 
toms, nisiuy  surgeons  sulvise  operation  uA  tliei^tfcst  procwlure  n^'uiitst 
future  trouble,  tu  ctimpoiind  fractures  without  depression  anil  witliout 
biuiit  symptoiits,  disiuftxrt  and  duse  the  wouiiil  without  opciiiug  the 
skull.  In  compound  fractures  triV/i  depress! f>uaad  'inpuiidurcd  wouods 
of  the  brain,  trephine  in  every  case  and  niise  the  depressed  bone. 

FRA(.-rrRE  OF  THE  BASE  may  be  simple  orcouiijonud,  and  involve 
the  auterior.  middle,  or  posterior  fossa^  or  all  three.  The  xymptutHS 
arvt  often  indefinite  and  only  a  probable  diagnosis  possible.  Confus- 
sioii  is  usnal — compre^ion  occasional.  Fi-adure  of  Uie  anterivr  fifnia 
may  be  indicated  liy  hemorrhage  or  the  est-apc  uf  brain  tissue  through 
the  nose,  mouth,  or  (trbit,  by  severe  ewhymosis  of  the  conjunctiva 
and  skin  of  the  eyelids,  or  by  pressure  on  the  nerves  of  the  eje, 
giving  rise  to  ptotjitt.  squint,  dilatation,  or  irregularity  of  the  pupila 
Fraeturt-  uf  the  midfiie fossa  may  l»e  indicated  by  the  eseajje  of  blood, 
hniiu  tissue,  or  cerebrospinal  fluid  from  the  ear ;  oceasionidly  they 
flow  down  the  Enatachian  tube  and  escape  from  the  noee  or  mouth. 

Cerebroepinal  fluid  is  differentiated  from  Sienim  from  a  blood-i-lot, 
the  liquor  Cotunnii  from  the  labyrinth,  or  fluid  from  the  mastoid  cells, 
by  its  greater  quantity  and  by  Its  cuutainlng  a  lar^  amount  of  salt 
and  a  small  amount  of  albumen.  The  nerves  involved  may  be  the 
optic,  the  motor  oculi,  the  foarth,  tifth,  sixth,  seventh,  or  eighth.  In 
fracture  of  the  postei-^mr  fosm^  look  for  Battle's  sign — ecehymosig  over 
the  imistoid  procciss  caused  by  blood  from  the  sknll  following  the 
course  of  the  posterior  auricular  artery  in  order  to  escape  through 
Uiecervic-al  fiaseia.  Optic  neuritis  sometimes  occurs  towards  the  end 
of  the  first  w««k  or  later.  Respiration  may  be  aflected  and  sudden 
deatb  result  from  pressure  on  the  medulla  oblongata.  The  (empera- 
turf  in  frarturcs  of  the  skull  is  at  first  subnormal,  during  the  exist- 
ence of  shock,  then  slightly  elevated  (t*>!t>0°  or  101°  i\\  followed  by 
a  i^'COQd  fall  to  the  normal,  where  it  renutios,  unless  there  is  some 
complication,  such  as  serit>us  laceration  of  the  brain  or  infection, 
when  the  temperature  rises  again  to  102**,  106*.  or  ItlS". 

Thv.  prttgiiosis  iu  fracture.^  of  the  ba.^  is  more  serious  than  in  fract- 
ure* of  the  vault.  Pratture.?  of  the  posterior  fossa  are  most  fatal, 
but  fortunately  least  frequent, 

TmilHWiit. — Treat  simple  fractures  without  marked  injury  to  tlie 
brain  symptomatically  and  on  general  principles.  In  compoaml  fract- 
urcft  communicating  with  the  ear,  nose,  or  orbit,  disinfect  these 
cavities  as  thoroughly  iis  (jriictieuble  with  boracio  acid  solution  and 
piurk  the  nose  or  ear.  Symptoms  of  brain  pressure  from  fraguiKuts 
of  bone,  blood-clots,  or  ai:xscess  demand  oi>eration.    The  skull  should 
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be  opened  orer  the  region  vLicb  the  fooil  Bymptoms  show  to  be  the 
seat  of  the  trouble. 

DI8EA.SE.S  AxVD  INJUEIES  OF  THE  BRAIN  AND  ITri  MEMBKANES. 

CoNGESiTiL  EEENiAi.  PROTHUSIOX8  tbroiigb  tbe  skill]  are  men- 
ingocele, a  protnisiou  of  the  meinbnines  eoiitiiiniiig  cereln-ospiual 
fluiil ;  cejihalutele,  a  protrusioD  of  membranes,  fluid,  and  brain  ;  and 
hydreiicephaluceie,  a  protrusion  of  membrdiies,  brain,  and  fluid,  the 
fluid  being  cnnt4iined  witbJa  the  brain  tissue  and  usually  commaai- 
cating  with  Ihe  ventricles.  The  swelling  varies  in  size,  from  that  of 
a  wahuit  to  a  cocoantit. 

Treatment. — Spontaneoua  care  occaaionally  takes  place,  the  open- 
ing in  the  skail  cltwing  m  witli  Blirinkiiig  and  obliteration  of  tbe  pro- 
trusion, but  tiie  large  niiyority  of  the  patients  die  early.  Pressure 
may  be  tried,  but  tbe  effect  should  be  carefully  watched.  The  only 
method  promising  a  cure  is  a  radical  operation.  In  snilable  cases  the 
membranes  may  be  opened,  the  contents  reduced  or  resected,  and  the 
membranes  trimmed  and  united  wilb  Eiutures. 

MicH(X'EPHALi:s  iH  a  condition  in  which  it  is  thought  that  tlie 
Dormal  developmentof  the  brain  is  prevented  by  the  too  early  ossifi- 
cation of  the  sutures  in  tbe  skull  and  the  closure  of  the  tbntuucls. 
The  Kifinploiiia  are  the  slow  and  imperfect  development  of  the  fii<!ul- 
ties,  tbe  appearance  of  the  upper  teeth,  before  the  lower,  the  small 
size  and  harduesa  of  the  bead,  with  closure  of  the  fontaufls.  The 
trentmrni  is  li/fttr  cmniutomif,  introduced  by  LannelongUen  of  Paris, 
but  first  performed  by  Fuller,  of  Michigan  (Park).  Portions  of  the 
ekuU  are  removed  in  order  to  permit  the  skull  to  expand  and  give 
room  for  the  development  of  the  brain.  Tbe  letter  H  may  be  made 
by  the  removal  of  a  longitudiiial  section  lialf  a.n  inch  In  width,  on 
either  side,  joined  by  a  transverse  sectiou. 

HTnKO<.E:PHALUB,  or  dropsy  of  tbe  brain,  is  an  excessive  accuma- 
lation  of  cerebrospinal  fluid  iu  the  ventricles  of  tbe  brain.  Occastou- 
ally  in  the  acute  form  the  accumulation  is  extra-vcntrionlar.  There 
aretwo  varJetios,  e^jni/eniUiI  and  it^quirc<l.  The  ctmgenifitJ  variety  exists 
at  birth,  but  may  not  Iw  observed  until  some  mouths  later,  when  tbe 
cranium  begins  to  enlarge,  and  this  enlargementcontinuc^  lo  such  au 
extent  that  tbe  boneft  am  separated  at  the  sutures,  tbe  fontauelK  are 
widely  distended,  the  fortdiead  p^ojec^ta,  and  there  are  syniptonia  of 
intracrauial  pressure,  such  as  headache,  strabismus,  optic  neuritis, 
vertigo,  vomiting,  convulsions,  and  slow  pulse.  The  child  Is  gen* 
erally  backward  in  intelligence,  though  occaaionally  precociona,  is 
rarely  able  to  talk  or  walk,  and  usujdly  dies  l>efare  puberty.  Ac- 
juirrd  or  aevte  hyitrorppholaa  m  nearly  always  caased  by  tuberculous 


SUBGERY  OF  THE    HEAD. 


361 


uieningitis,  primary  or  aeciindary,  id  chiUren  or  adnll^  but  more  fre- 
quently iu  the  former.  There  is  no  enlargeinejit'  of  the  cranium  iia  in 
the  congpnityl  form,  but  thiMH*  ai*  symptoms  of  iiifliimmiilioii  and 
compression  of  the  bniin.  Kticovery  is  rare,  death  occorring  vithln 
two  or  thre*  weeks. 

Trfoimrni. — Evavuatiou  of  thefluLd  bus  been  revived  by  Keen  and 
othere.  Thin  may  be  done  by  aspiration  or  by  the  use  of  the  trocar 
and  cannula.  Thepuncture  may  Iwrnadethroughthedilatodaiiterior 
foutjuiel,  a\oidiiiff  the  longitudinal  sinns  ;  by  trephining  an  inch  and 
a  liuarter  behind  and  above  the  external  anditory  iiieatu;^  and  intro- 
ducing a  troc^^r  and  eannula  in  the  direction  of  a  point  two  and  a  half 
to  three  inelies  above  the  opposite  auditory  meatus  (Keen) ;  by  tre- 
phining the  oceipital  bone  and  opening  the  subarachnoid  siMiee  under 
the  cerebellum  (Parkin) ;  or  by  lumbar  puncture-,  in  which  the  trocar 
ami  cannula  are  introduced  in  the  space  between  the  lamiux  of  the 
second  and  third  lumbar  vertebne  and  made  to  penetrate  the  sheath 
of  tbe  spiaalcord  (Quincke).  The  fluid  should  be  slowly  withdniwn, 
as  convnUions  sometimes  occur.  After  the  withdrawal  of  the  fluid, 
in  congenital  cases,  compression  of  the  cmiiium  may  be  tried  by 
means  of  bandages.  Case*!  of  recovery  alter  lumbar  puncture  have 
been  reported,  also  after  tapping  the  lateral  ventricles  (Mayo-itobson 
and  others). 

CONCrSBIOIf  OF  TUB  BEAIV  means  a  shaking  up  or  commotion  of 
the  brain  tissue  characterizetl  by  a  transient  suspension  of  Bom«  of  its 
functions.  The  ciiuw  is  always  mechanical  violence,  directly  or  indi- 
rectly applied.  It  is  possible  that  the  vibrations  of  the  skull  are 
transmitted  to  the  cerebrospinal  fluid,  which  in  turn  acts  upon  the 
brain,  producing  a  commotion  among  the  uer\*e'CelIs  without  per- 
ceptible anatomiail  lesion  ;  or  that  tbe  wave  of  cerebrospinal  fluid  is 
driven  into  the  fourth  ventricle,  compres-sing  thecentr&s  of  respiration 
and  circulation  tl'uret  and  Miles);  but  most  authorities  believe  that 
some  anatomical  lesion  is  produced  in  tLeIa^;e  minority  of  cases  and 
that  eonpivt*ion  is  synonymous  wilh  far-eratmn  or  conttisioH  ofthe  brain, 
in  Iwth  uf  which  there  are  certain  definite,  tbongh  perhaps  minute, 
Bolutionsof  continuity  ofthenen'e-cells,  nerve-fibres,  and  vessels.  The 
wave  of  cerebrospinal  fluid  produced  by  a  blow  on  one  aide  of  the 
head  may  lacerate  the  brain  on  tho  opposite  side, —lacei"at  ion  b^'  ^«- 
Irefvujt, — much  more  frequent  than  fracture  by  amtrrcoap  (Duret  and 
Miles). 

Hyinptoina. — In  slight  degrees  of  ooQCUSsioa  the  patient  may  oot 
fall,  but  Rimply  stagger.  Iff  iseonfused,  dizzy,  orstnnned  ;  atrength 
is  losi  ;  the  eyi-s  droop  ;  the  arms  drop  ;  tJie  knees  give  way;  the  face 
is  pule  ;  n«pinition  is  su|>erficia1  and  feeble  ;  the  pulse  is  rapid,  small, 
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and  weak  ;  vision,  lieiLriQg,  and  speech  arc  disturbed — Stars  or  llnsTies 
of  liglit  may  be  seen,  strange  uoises  heard,  the  speech  is  slow,  ht-si- 
tating,  Or  pariLlyzed.  In  severe  cases  tbe  BymptOms  nro  more  pro- 
nomicec],  the  patient  falls  and  lies  apparently  unconscious,  but  may 
be  aroused  by  a  loud  voice  or  by  sha,kiQg.  Muscular  rolaxatiun  is 
complete,  often  involving  the  sphincters,  with  involuntary  evacaa- 
tion.'?.  There  are  pallor  and  coldness  of  the  surface  of  the  body  and 
extreraities.  The  reispirati'^n  is  superficial,  sighing,  and  uiay  be  ir- 
regular and  of  the  Cheyne-Stckes  variety.  The  pulse  ia  feeble  aud 
rapid,  but  sometimes  slow  ;  the  pupils  may  be  unequally  contracted 
Or  dilated,  but  they  react  to  light.  Voiuitiug  may  occur  and  there 
may  bo  twitching  of  the  muscles  or  general  convulsions.  Tb«  tem- 
perature is  subnormal. 

The  temiiHaiion  may  be  :  (1)  Normal  reaction  within  twenty-four 
hours,  with  vomiting,  hejidacLe,  aud lassitude,  ('2)  Excessive  reaction 
with  meut-al  disturbance,  such  aa  great  irritability,  restlessness,  delir- 
ium lasting'  days  or  even  weeks,  and  wliich  may  be  due  to  or  followed 
by  meningitis,  and  encephalitis,  or  cerebral  abscess.  (3)  Oomav  last- 
ing several  days,  or  ending  in  death  from  compression. 

The  pfoffiiosis  i»  favorable.  Oceasioaally  iuflanimation,  abeceas, 
or  chronic  headache  may  result. 

Trealment. — i^Hybi  cases  require  no  treatment  except  quiet  in  the 
recumbent  position  until  reaction  takes  place.  In  severe  cisesRtimn- 
lation  may  be  necessary.  Aromatic  spirits  of  ammonia,  or  hypoder- 
matic injection  of  strychnine  are  the  best.  Put  the  patient  to  bed  in 
a  moderately  darkened  room  and  keep  him  quiet,  free  from  noise  op 
company,  with  tight  diet,  an  occasional  purgative,  andiMlvise  a^iust 
returu  to  business  for  at  least  a  week  after  all  symptoms  have  sulisided. 

COMPREBBION  op  THK  BHAiJf  is  the  result  of  encroachment  on  the 
space  normally  occupietl  by  the  brain,  or  of  anything  which  diniiii- 
ishea  the  capacity  of  the  cmnium  or  adds  to  its  contents,  such  as  de- 
pressed bone,  foreign  bodies,  hemorrhage,  etc.  The  line  of  demar- 
cation between  concuasiou  and  coropression  is  often  ill  define*!,  and 
compression  is  sometimes  a  sequel  of  cuncussion.  The  v^nptomit 
usually  come  on  more  slowly  than  in  ooncussJou,  with  htmda^he,  rext' 
lessnesB,  irriUition,  stupor,  delirium,  or  drow'siness,  atid  of^eu  com- 
plete uncotisciousneas  from  which  tho  patient  canaot  be  aroused.  The 
skin  i.^  hot  and  flushed  rather  than  cold,  and  is  sometimes  covered 
with  perspiration.  The  pulse  is  full,  slow, — 10  to  60  to  the  miaate, — 
and  may  be  irregular.  In  the  laet.  stages  it  becomes  rapid  and  small. 
The  respirations  are  slow,  stertorous,  with  puffing  of  the  cheeks  from 
paresis  of  the  facial  muscles.  The  temperature  is  nsnolly  nornial, 
unleas  there  is  some  complication.     The  pupibi  are  sluggish  or  con- 
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tracted  nt  first,  but  later  on  they  are  diluted  on  one  or  luth  sides  and 
are  ii-respLiiisive  to  li[;lit.  The  dilated  pupil  iisnally  corrtsponds  witli 
tlie  side  uu  wtiicli  tlu'  preasure  csista  Monoplegia  or  hem  1  pkght  may 
ur. 

The  diagjioaiH  from  inlnTiffiiioa  Pan  Jw;  tuade  by  tlie  dihiti-d  pupils, 
a  unequal  and  irresponsive  to  ligtit,  hy  paralysis  or  rnnvuUions, 
and  by  the  impossibility  of  rousing  IL«  patient ;  from  i>jiium  pi'infiuitiif 
by  ILe  aljseiice  of  cootraett^  pupils  or  paralysis  ^  from  ura-inia  by 
tbe  absence  of  tedenia  of  the  legs  and  of  albumin  in  tbe  urjne.  In 
apftplifx^  the  symptoms  are  tbe  same,  and  the  differeiilial  diaguiisis  is 
impiissible. 

I  Tlic  prognonin  in  favorable  with  early  removal  of  depressed  bone 
or  blood  clots  which  caogeti  cflmprt'^sion  ;  niDCh  less  favorable  when 
compression  is  eaused  by  iuOatuinatlou,  hydrooeplial us,  aliscoss,  or 
mor  of  the  brain. 
Trttilmnil. — Remove  the  cause  of  the  convpresBion — ^boue,  blood- 
lot,  pus,  water,  foreij^n  body,  or  tumor — iu  Ilie  earliest  Btagee,  bdfon 
changes  lake  phu^e  in  the  brain  which  may  render  the  operation 
unsuecvssful. 

IsTKACKANiAL  HEiMoKBHAGB  mav  befjrfrodura^  bctweeu  tbf  dura 
ater  and  the  botte  ;  siibiiurai,  between  the  dura  iiiat<rr  aud  l-Iie  bOr- 
'e  of  the  brain  ;  and  cer^ral,  within 
e  cerebral  tissne. 

CiiiiAtn. — Apoplexy  is  usually  the 
suit  of  so-ealled  spontaneous  ruptare 
the  IcntiCttloitriate  artery.  Extra 
durai  and  mtbihiral  hemorrhagps  an* 
nearly  always  tin-  result  of  violence. 
I  SjfMpioma. — Edradural  hemorrbagi' 
In  the  large  nwjority  of  eases  is  cause*  l 
by  ruptiiro  of  the  anterior  or  posterioi' 
irauch  of  the  middle  meningeal  artery 
as  a  result  of  violence.  The  patient 
may  be  merely  stunned  at  the  time  of 
o  injury,  from  which  he  appareutly 
■overs  aud  a  few  hours  later  becomes 
ineonscioiLS^.  Huch  symptoms  indicate 
the  slow  escape  of  blood  and  gradual 
forriialiuu   of  a  clot,      Kupture  of   a 

large  vesHel  may  cause  almoHt  Immediate  unconscionsness  and  symp- 
toms of  cerebn*!  compressinu.  The  eia*^t  location  of  the  clot  aud 
itscxtensiuii  can  ofieii  be  d;et<;rmiaed  by  the  focal  symptotus.  There 
Ay  be  at  first  spasm  of  the  hand  or  arm,  soon  followed  by  spasm 
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of  the  mnaules  of  the  face  or  of  the  leg,  sho-wing  that  th( 

extendod  from  the  hand  centre  to  the  face  or  leg  centre.      

rhage  may  oeenr  on  txith  sides  of  the  brain,  that  on  one  side  bting 
caosed  by  a  blow  anil  that  on  the  other  by  contrecoiip  or  by  strikiitj; 
the  paveuieut  ia  falling:.     The  t.emi>ersitu re  is  at  first  DurDial  or  sub- 
normal, hut  Boou  rises,  reaehing  from  100°  to  101**  or  102°  P. 
orrhage  into  the  oprd^ral  tissue  usually  eauses  aluiost  immediate 
conscious uess.     Hemiirrbage  into  the  Uitenil  rentrirl*',  in  iuJditioB 
dilatation  of  the  pnpil  on  the  same  side  and  monoplegia  or  hemi- 
plegiaof  the  opposite  side,  Bomctimes  causes  rigidity  of  the  paralyzed 
limb,     luterfei-enee  with  sensation  would  iiiUieate  a.n  iutriu^erebtil 
hemorrhage,  probably  affectiuf;  the  hitenjal  capsule.      Hemorrhage 
from  one  of  the  siunsei^  of  tlie  brain  is  sudden  and  severe. 

Proi/Hijai^, — Ejiradaral  and  tmbdui-ftl  hemorrhages  promptly  trvat' 
often  rt'wult  in  recovery,  while  cerebral  hemorrliages  arc  almoet  i 
variably  fata.1.     Small  hemorrhages  may  be  followed  by  attfiorptios-l 
and  recovery,  but  Bometimea  by  cysts,  abscess,  or  epilepsy. 

Trratment. — la   cttrUtlural  or  Subdural  hemorrhage,  with  evideni 
of  interference  with  the  brain,  optm  the  sknil  without  delay,  remov 
the  clot,  and  arrest  hemorrhage.     The  focal  symptoms  jntastdetermiat' 
the  point  at  whicli  to  open  the  skull,  and  that  is  usually  over  one  of 
the  biuncbes  of  the  middle  meningeal  artery,      Krouleiu's  method 
(see  page  343)  is  convenient  for  locating  these  brauehee  ;  or,  rooplilT 
Bpeaking,  trephine  an  inch  and  a  quarter  behind  and  on  a  level  wi(t 
the  upper  border  of  the  orbit  for  the  anterior  branch,  or  just  below 
the  parietal  eminence  on  the  Bamc  level  for  the  posterior  brandL 
HetnorrJt^i/f  frnm  fhi;  Rinaxvn  may  be  arrested  by  the  pressure  of 
ptieking,  the  application  of  a  latei-al  sutui-e  or  ligature,  or  by  a  liga- 
ture antnud  the  entire  circumference  of  the  Hinna. 

Ccrvirai-  h-monhage  la  nanally  lueyond  the  reach  of  surgery  •  txrt 
where  the  focal  symptoms  iiidleate  the  location  of  the  clot  in  an 
acceasihle  position,  its  removal  and  arrest  of  hemorrhage  ahould  be 
attempted. 

■WouNDB  OF  THE  Brain, — The  most  serious  wounds  of  the  brain 
ftre  punctured  and  gunshot  wounds,— the  former  on  account  of  their 
UabiJity  t^  ])roduee  infection,  and  the  hitter  not  only  on  uecoiuit  of  Ui« 
danger  of  infection,  but  from  hemorrhage  and  the  great  damage  i»4 
flicted  on  the  brain  tissue.     Loss  of  hraiu  tissue  is  by  no  means  nece*- 
Barilj  fatal— t'very  surgeon  of  experience  has  seen  soeh  cases  receiver,  j 
A  few  wonderful  cases  of  perforating  wounds  of  the  brain  by  ballftlfl 
and  in  one  eawj  by  a  crowbar— the  crowbar  and  skull  may  be  sei^n  it  ^ 
tho  Hiirvard  Medical  Museum — have  been  reported  with  re<iovery.  IB 
the  niiyorlty  of  cawt%  however,  gunshot  wounds  of  the  bt^u  are  fatal. 


SCRGEKY  OF  THE   HEAB. 


35S 


TrfatnK-jtt. — Wounds  of  the  bi-ain  may  be  treated  according  lo 
'geimral  principles  govcrninp  tli«  troaliuont.  of  wounds  elsewliere, 
UKikiiig  duo  ;illowance  tin-  the  i mpnrtaiK'*  and  delicacy  of  the  organ. 
Shoald  it  be  necessary  lo  jirol*  the  brain,  tlie  gi-eatest  delicucy  and 
care  are  required  to  prevent  iujurj*.  In  gUuKliot  ■wotiuds  with  lodge- 
ineiil  of  the  ball  in  the  cranium,  the  lwmt,ion  should  be  dcttfriuined 
by  lh('  iLs^e  of  the  Roentgen  ray.  It  can  tLeo  he  removed  if  in  an 
itKcessible  position  ;  otherwise  it  is  best  to  leave  it.  undiBtnrbed. 

m        IXFI.AWMATIOJJ    (IV   THK    BUAlK    AND    ITS   MliMBUANtM   (MKSIS- 

aiTin  ANT)  EscRPHAUTiw). —  Inflammation  of  the  dnni  niiitcr  is 
exiled  pikehymeningitis;  inflammation  of  the  ara<-hiioid.  ai'achnitis; 
inflammation  of  the  ai'uehnoid  and  pia  miiter  together,  leptomen- 
ingitis; and  inflammiitiou  of  the  brain  ti»«tie,  enRcpbnlitLs,  The 
cinnts  are  pyogenic  bavteria,  wbioh  may  enter  through  a  wooud  or 
fracture,  or  ordinate  within  the  body  as  a  result  of  an  infections  dig- 
ease — typhoid  lever,  influenza,  syphilis,  tuberculosis,  ch ton ie  suppu- 
rative disease  of  the  middle  ear.  or  pyaemia.  The  inflamntiition  may 
be  limited  to  the  dura  jnater.  Usually  all  the  membranes  are  io- 
volved,  and  the  proeess  extends  over  a  eonsidcnible  area  of  the  brain 
surface.  The  usual  phenomena  of  iiiHammation  take  pliuM^-,  with  dila- 
tation of  the  vessels,  the  effusion  of  serum  and  cellStand  the  rormation 
of  lymph  or  pus.  which  collects  in  the  fisBures  or  iu  the  veiitrielfts,  or 
isspreiwJ  over  tlie  sorfaeeof  the  brain,  forming  adhe&iona  between  the 
various  tissues.  The  8i/m]ttom-»  m;iy  arise  suddenly  during  the  course 
of  florae  other  disease,  or  n-ilhin  a  few  days  after  injury,  with  chill ; 
headache.  Severe  and  general  in  character  ;  intolerance  of  light  and 
sound,  and  hypenesthesiaof  the  scalp  ;  flushed  face  ;  full,  rapid  pulse ; 
the  temperature  rls*«  i-apidly  to  H)ti^,  11)4*,  or  lO-'i*  F.  ;  the  pupils  are 
slnggisb.  and  at  first  contra4:;ted,  but  may  become  dilated  or  irregular 
later  on  ;  the  l>oweIs  are  cont^tipatf^  ^  the  patient  i.^  slccplesfl  and  rest- 
less, with  delirium,  and  po.sstbly  stiubismus  and  muscnlitr  twitehing. 
Then  comes  the  stage  ot  parnlym*,  with  coma,  involuntary  evacaa- 
tions,  and  dcjith  from  the  combiued  cflTects  of  pre^urc  ou  the  brain 
and  titxfcmia. 

Tntitiitcnt. — Keep  the  piilient  quiet  In  a  dark  room,  free  from  all 
nsturba.i](*e,  with  the  beail  i-aised  and  an  ice  bag  appliwl  to  it.  Ki'ep 
the  Ijowels  open,  but  avoid  excessive  purgation.  Look  after  the 
bladder,  Jind  use  the  catheter  if  necessary.  Hydrobromate  of  hyos- 
cine,  liu^e  doses  of  bromide  of  potaBsiam,  chloral,  or  aconite  may  be 
given  to  limit  tlie  congestion  and  to  prodnce  sleep.  In  the  stage  of 
exudation  iodide  of  iiota^^ium  and  blisters  to  the  nect  may  b«?  tried. 
Trt'phming  is  justiliable  to  relieve  pressure,  tspecially  if  focal  symp- 
toms appear. 
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The  prognmis  is  biiil ;  but  should  the  patiput  recover,  no  menial 
work  should  Iw  permitteil  for  at  least  two  or  ttiree  mouths. 

I^'FT,AMM\TH^^f  OF  Till':  SixiirtES  OK  Tiir;  Bkain. — ^The  most 
freqneiit  cause  is  a.  suppurative  disease  of  tlie  luiOdlo  ear,  and  tho 
lateral  fiinus  is,  that  most  on<?ii  ufTccted.  Other  causes  are  fractures, 
caries  of  teeth,  erysipelas,  pyiemia,  or  wippumtiug  foci  in  other 
parts  of  tho  body.  Phlebitis  takes  place,  tlie  eadothelimii  becomes 
thickened  and  roiigljened,  fibrin  is  deposited,  and  fmon  a  thrombus , 
is  formed  in  the  sinus,  which  may  extend  into  the  jugular  vein  an(|| 
back  to  the  torcul:ir  Her-opbili.  Suppui-ation  iind  »uft<^'iiirig  umy 
follow,  and  emlHili  may  be  carried  to  other  parLs  of  tho  brain,  tJie 
b^rt,  Inngis,  and  other  orga.a8,  and  pyirmia  is  the  n-^alt. 

8i/mpUnna. — There  is  often  a  history  of  suppurative  disease  of  the 
ear  or  orbit.  Tho  attai'k  may  bi(  ushered  in  by  a  chill  or  rigor, 
hea^lache,  pain  in  tlie  region  of  th«  Binus,  and  vomiting.  Often 
there  is  do  chill,  only  mental  <1ulueas.  flight  headache,  and  po8Hibly 
ti^nderneas  over  the  region  of  the  sinim.  If  pyicmia  develop,  there 
are  distinct  rigors,  followed  by  high  temperature, — 111.3"  to  105", — 
with  profnse  sweats.  The  tcmperaturo  oscillates  tietween  gi-ent  ex- 
tremes. If  the  clot  estood  into  the  internal  jugular  vein,  a  hard, 
tender  fiwelliiig  may  be  felt  in  the  awk. 

Treatment. — If  there  in  di>«ase  of  the  ear,  o[>eu  the  mastoid  process, 
and  from  this  extend  the  opening  in  the  skull  and  expose  the  lateml 
8inu»,  if  necessary,  to  the  torcuLir  Hcn)])biU.  If  tho  jugular  vein  is 
tbromhose4l,  ligate  it  below  the  elot  and  open  above  the  ligatnreL 
Open  the  lateral  sinus  also,  and  clean  out  the  infected  parts  of  the 
sinus  and  the  jugular  by  irrigation  and  curettage.  Ilemorrha^ 
from  tbe  sinus  may  be  controlled  by  the  application  of  ligatures  or* 
by  pressure  with  gauze  packing. 

Fropno^is. — The  mortality  of  eases  opeiated  on  is  about  forty  per 
cent. 

ABBCtaH  OF  THK  Bkain. — AbecesB  of  the  brain  may  \ie  eiafflr  or 
mutliple. 

EtioUiffV- — About  half  the  cases  arine  f>oin  suppuration  uf  the 
middle  ear.  Other  cmses  of  abscess  are  fractures  of  the  vjiult  or 
baae  of  the  skull,  tuberculosis,,  pyiemta,  ulcerative  endlK'a^ditl^  and 
septic  affections  of  the  lungs  or  pleura,  especially  bronchiectasis 
(T.  C.  Claytor). 

The  abftceas  may  be  fxiratlurdt,  svtnlaral,  or  in  the  sulintUTice  of 
the  rrrebrum  or  rcrrhdium.      Traumn/ic  oAmrwr  is  commonly  sitaatod] 
iu  the  frontal  or  pariet^il  lobe^  under  Mie  mto  of  the  injur)',  oocft-j 
sionally   on   the  tippo^ite  nide,   aa  the   ri»ult  of  contrpiimii.      rMAer-' 
mlnitiit  and  p^iriuia  cause  mnJiiple  abiw«e8.     Most  absce^Mes  occur  in 
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the  temporosplieiioidal  lolje,  in  ft  P^ioa  include*!  in  a  circle  of  two 
and  oue-half  inclies  in  diameter,  the  ceutre  of  which  is  one  and 
one'lbiirth  inches  above  and  behind  the  meatos, — the  '''dangerous 
region"  (Barker). 

Th<'  symptoms  lu*  jr^'n^ral  and  focal. 

Gfiwral  Syviptotitx.^fl'tiiinehe^  often  worse  on  the  side  of  the  ab- 
scess ;  the  ttiitiujftiturr  is  usually  normal  or  subnormal.— 37°  F.  ;  oeca- 
sionally  a  stighl  rise,  tvs)>ecially  at  night.,  and  chilly  sensations  or  na 
acDt^'  chill  may  occur.  The  ivral  tnnprraiure  on  the  ftide  of  the  ab^e^ 
is  usnally  increased.  (In  ojrtradural  uirnrtm  the  general  temperature 
is  elevated, — 102"  to  lO-l"  F.;  there  is  more  apt  to  l>e  local  ]>ain  and 
tenderness,  and  sometimes  cedema  of  th«  scalp.)  The  pulse  is  »low, 
— <>0,  40,  or  even  30  a  luinute.  In  the  la^t  sUigcB  it  becomes  rapid. 
liinpiration  is  natural^  slow,  or  of  the  Cheyne-Stokes  variety.  If 
there  has  been  a  discharge  from  the  ear.  it  usually  cea.ses.  The 
patient's  ^'enenil  i-«ndition  fluctuates  :  for  a  time  the  symptoms  may 
gradnully  impri>vt!.  to  be  followed  by  a  relapae.  Hi'iunition  is  not 
usually  affected.  Anorejria  and  vamilin'j  are  present,  the  mind  be- 
eonics  clouded,  and  coma  may  follow,  with  involuntary  evacuntiuns, 
ending  in  death.  The  chlorides  in  the  urine  are  said  to  be  djmin- 
iabe*!,  while  the  phosphales  are  increaeed  in  amount. 

F»t^jf  nifmpiomit  are  the  »yniptonis  by  which  the  port  of  the  bmtb 
involved  is  determined.     (See  TifMORs  of  thk  Brain.) 

DitttiiuHtuf. — MfnimjitU  may  be  distinguished  by  its  more  acute 
symptooLS,  with  elevation  of  temperature,  delirium,  rigidity  of  the 
CCl^'ical  lunscles,  and  contraction  of  the  pupils.  Manti^ul  tlisf^M : 
follows  disease  of  the  middle  ear,  and  is  ludi<'atpd  by  pain,  sweiliuR, 
and  oedema  in  the  masliiid  regiou.  ThmmhiiHU  ti/thr  In/rrttl  ninuit  \s 
apt  to  give  an  elevated  temperature,  and  if  pyiemia  coexist,  there  are 
rigon,  sveating,  and  severe  prostration,  while  the  mind  may  be 
nuaffected.  The  veins  of  the  face  may  l)e  swollen  and  hardii(5»«  of 
the  jugular  vein  may  be  detected.  MnMwif  dijutine.  thnmibwfU  of'  the 
Uiirrol  vrt'iiiMr,  and  rrrrbrtii  afracrsa  may  all  three  e.\ist  together.  A 
tum»r  in  the  braiu  i&  usnally  of  much  lilower  growt-h^  the  focal  pymp- 
ti^iHn  appi-iir  earlier,  choked  disk  is  more  marked,  is  usually  double, 
and  luubor  \»  mil.  ho  frequeutly  found  in  the  temporosphenoida]  lobe 
as  altsrcss.  There  is  It^ss  fluctuation  of  the  symptoms  in  tumor,  but 
a  steady  incrcjtsc  in  tlicir  aeverity.  The  prognoni*  is  asually  un- 
favorable. Small  abscesses  may  remain  latent  for  years,  or  jKtssibly 
disappear  by  al^iorptlon.  Rupture  into  the  ventricles  is  invariably 
fiital. 

Trrtilmirrit,— I'rop/iiffnxis  in  treating  diseases  of  the  ear,  eye,  and 
Bose,  unci  of  wounds  and  fractures  about  the  bead,  is  of  the  highest 
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iniportance,  Carative  Treatment. — Open  the  skill)  over  the  region  in- 
dicated by  the  foral  ^-mptonia,  ur,  in  the  ubsence  nf  th««i',  iti  the 
"dangerous  r^on"  io  von  Bergmanu'^i^dadnitigle.  Ofl«ii  ou  ojjen- 
jug  the  dnni  the  liraiii  bulges,  aiii]  there  is  absence  of  pulsation,  ia- 
sert  a  grooved  director  tliruugh  the  brain  tissue  in  the  direction  of 
the  ab6C'*ffl8  antil  pus  flows.  If  none  is  found,  do  not  swetp  nrouiid. 
but  witbdraw  the  dinrttor,  and  inaei-t  in  a  new  pluce.  Havin;; located 
the  aljsce^,  enlarge  the  opening  willi  n,  Lii'Uiostut,  evacuate  Lbe  pus, 
and  insert  a  drainage-tube,  which  is  gnidually  withdrawn  as  th« 
diBcharge  diininisLe^.  \n  crreMiur  aXmcef^  make  the  opening  behiw 
the  lateral  einus.  In  aijscesa  due  to  disf:am'  ufthr  mithUn  car.  open  tliw 
mastoid  anti'um  and  oella  through  the  ''suprgmeatjil  triangle"  (Mac- 
ewen),  a  triangle  formed  alwjve  by  the  poslerinr  root  of  the  zygoma, 
ill  fi-oat  by  the  upper  and  posterior  segment  of  the  eit«riial  auiiitory 
meatus,  and  behind  by  an  iaiagiuaiy  line,  nearly  vertical,  uiutiiig 
these  two.  Make  the  opening  with  ehiscl  or  googo  near  this  vertical 
line,  in  a  dirtictiun  inward  and  slightly  forward,  about  one-third  of 
an  inrh  btrhiud  and  alKJve  the  centre  of  tin;  meatus.  The  autrrim  in 
usunlly  found  at  a  d«pth  of  half  an  inch  or  less.  Avoid  the  facial 
nerve  in  the  a^jueduct  of  Fallopius  by  keeping  at  a  safe  distantw  be- 
hind and  above  the  meiitu&  Clean  out  the  antrum  and  cells,  if  dis- 
eased, examine  the  lateral  sinus,  opeu  the  Hkull  iu  the  ''dangt;roiis 
region,"  and  seitrch  for  the  abscess  in  the  tempo ro^phenoidal  lobe. 

Ti'MOK^;  OF  THK  Bk.\in.— fVf^Mrtic^  and  IVtWWi/. —Starr's  table 
of  six  hundred  hrain  tumors  shows  about  the  Ninie  fi'e<|ueDcy  in 
cbildreu  and  adults.  HLstologically  the  ord«rof  I'requency  is  as  fol- 
lows :  (1)  Sarcoiuuta,  including  glioniata.  (2)  TulH^rciiIons  tnumi-s. 
(3)  Cysts,  <4)  Carcinomata.  (o)  Syphilitic  guiumaUv,  (d)  Othvr 
varieties,  stieh  as  myxomata,  fibromata.  osteomatiL,  ueuromata,  pEip- 
ilhimata.  etc. 

Sarcomata  and  carciuouiala  are  more  frequent  between  the  ages 
of  twenty  and  forty,  whilu  tulx'rculi>ns  tnmors  are  about  four  time* 
uiony  frequent  iit  those  under  twenty  years  of  itge.  Stiur  believes 
that  syphilitic  gnnmiata  come  first  in  order  of  fi-equeney,  and  that 
thfy  are  often  cured  by  miHliciil  treatment. 

I^h'-iiUvh. — The  diiTei-cnt  parts  of  the  brain  were  affected  lit  th« 
following  order  of  frequency;  (1)  The  prrebral  axi».  which  includes 
(he  IkuwI  ^inglia  and  lateral  ventricles,  with  IS.'!  tumors.  (2)  The 
cortex  of  the  bniin,  with  U».  (3)  The  crrebeUum,  with  141.  (4>  The 
centrum  ovale,  with  H6 ;  and  the  reinaiittler  wen*  uiuJtipJe  tumors 
in  dilTf.'i-eiil  n-gioiis.  Of  the  entire  W.M.'  tumors  in  "I'ly  ;t7,  or  r»  \wr 
cent.,  wiw  there  a  reji«onable  ho|»e  that  a  sueecKsfnl  oftenitiou  could 
be  |>erformed  aiid  the  tamor  removed.     Uver  ICMHI  cii»c-«  of  brain 
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^it  vai^^A  riraigaliT  and  piis  ■»>n«iB  ^Te  ab«(n  T  p«r  cent,  as 

rCMATabW:. 

&i^Je0ff. — TrmmmMktm  >  a  &«*)ihcc  (aoie-.  t<us  ;a9or$  htii^ 
■Irjvit  thne  tiBi«:^  ai^  £neqa««t  la  d3a>»  «» is  iMaaLie&  ac>i  =>:«s  eoannoo 
iKtv^Mt  tb^  a^»!A  'A  t«n  a£>l  (>fTT  T«ar&  sbr  uinw  •i4va*ie»  <>f  pivatest 
aniviiy  ac«i«xi:v'jM3i»-tAmjafy  Toct  Berznnaz  .   Tixa»rsanaii^fri>in 

traaaat£r>m  ar«^  astallj  •artf^'OBica  <ir  tab«feiiZ>  as  tun-  -rs.  •]i«casoDally 
ej?«t  and  D'r^>i&a£A.  Ota«r  ^aoscs  ar?  aet:=<:>myc«s.  c«hino«Kei. 
sjpbilin.  ta^i«rcql'>^£<  and  eaa<«r.  Cy^zs  nsoaliy  r«s4tlE  from  the 
df^Mrniion  of  •'Xmt  tan»i>.  fp>m  tb«  aeci*:-Q  tA  para9te&.  or  from 
txtf^m\  b#f(Di'jfTha;z«.  Tumors  arisiELz  from  tnb^r«nil*:«±»  are  geoenllT 
Bnilt:pi«.  Thoeit  of  beot;rn  character— «y^z«  ar.fl  ti^-roiuau — are 
OMiaily  eDCapealaZ««L  while  the  malignaiit  tanKn: — ^irvomala  and 
tatieretiioa.*  irammata — are  n^oally  D-Mi-eaoai^nlatoi.  and  infiltrate 
the  jfarrtiondiiisr  ti-ssoes.  The  effect  of  all  tam<>rs  1^  meohaoicaU  bat 
in  wlditioD  malignant  tnm>>r5  destroy  the  braia  tissue  by  a  specific 
acxir>D. 

H-fmjdfm*. — A»  in  abe^ce^  of  the  brain,  the  symptoms  of  tamor 
may  Jie  divided  into  p-m^ril  »nA_ffjraI. 

Utrn^nl  SyM^<«u, — I.  Jl^'tfOrAr  is  present  in  nearly  al]  cases.  It 
ctaa^n  on  early  and  u  generuL  consiiint.  and  i^^^r*:.  When  the  tamor 
in  imj^:rbfUkl,  the  pain  is  n>n:illy  greute:^  jo^t  over  the  tamor.  2. 
TrwrfTi*^**  on  perfO-Sfion  may  \ff  ^neral  *»r  cunnned  to  the  region  of 
tb**  tum-ir,  3.  V-r'uj'i  uml  rf,mHin'j.  ^^\^'.,\\\y  in  ».-er(-l*-iIir  tnniors. 
■I.  KfiUf^'fi''  •■•fftrHlffiHt  ■■riiir  ill  many  e.»-*Tv  and  may  I*?  fi'^Mmtt  or 
fifrai. — tiiat  K  :i!*:ty-  tK-;;miiiig  in  the  s-iiut^  ;:r>'iip  <■!"  mii>*I"^  thus 
affordiri;:  vnInaliU-  iufuriijutiuii  as  t"  iLe  situut:-'!!  ■■['  iln-  tumor.  5. 
I'll  r'l'-A  "T  fill  rill  ijxiji.  \'i<:n\  ur  hrmipN-^'.c.  may  l^lli-w  omvuision^  6. 
<'h'<ke<l  di-k  i^  ii*-i>rly  alway-  prtrsent,  ami  \>  n>iiai'iy  liilateral.  If  it 
l>e  ni*iiif>*-iiiar  or  iikt*-  niarke<l  "ti  one  :>i<le  wlw-n  liiiat*-ral.  tlie  tnnior 
i,-  likely  t<.  tH:t-\i\t\  tin-  i»i'|MF-ite  sid*:  of  the  brain.  The  ptipjls  are 
ofl<-ii  ;>liJK-'i--l»-  -ii'd  may  1*  iin<-<jually  dilattil  i.r  cairacli-d.  and  the 
fjft  iiiii-''U->  may  l.<e  alTw-t*-*!.  jin-dut-iiij:  iuieriial  "T  external  stra- 
tii.-rini-.  r.  S<iiiiri'il>-ii<-*'.  apathy,  biss  iif  mental  ]Hiwcr.  and  eoiua  are 
ofti-n  pn-4-rit. 

t'lfiil  S;i$$i}itiiiiiM. — 1,  Sptunui  nf  the  ninseles  nt*  the  laix*  or  ei- 
I  rem  It  i«->.  or  epileptic  fniiviilstitiui  always  tM-;;iniiin^  in  the  Sitme 
(froup  of  1(1  u.-^- If",  wruilii  IiM-ati-  the  ttimi>r  in  th<-  ni>>l<>r  Ofntrtv  alnmt 
th<-  ((--nre  'if  l:<ilanil<».  '2.  Auin^hiiiii,  with  e-arly  iiiVulvenient  of  the 
Ihifd.  tifrh,  ^i.vth.  and  >'-vfntli  craiiial  uervts.  indiratt-N  a  tiiiuor  at 
tilt-  li;!...*-  lit'  thi-  iH'aiii  "T  ill  th>-  vicinity  <if  the  tiit>-rnai  ^mjihiIo.  ■'!. 
Aphiuiii  jfiints  Ik  a  lt?si<iii  of  the  left  sideof  the  lir.iin  in  ri;:ht-handc4l 
\n:Ty*tU'.  or  to  tli»-  riytit  side  in  leftliand^il  iw-rxin-*.      ■<*     Mitttir  or 


SCftGBRA'  OP  THE  HEAD. 


Ml 


lingual  aphasia. — itiiibility  to  pronounce  words,  being  do  louger  able 
to  recall  OP  control  tbo  ctitnbinatjon  of  necessiiry  iiiu]M>iilar  movements 
—  iiidicak's  a  U-sioii  of  Bfocji'b  centre,  i\\e  posl-orior  pint  of  tlie  third 
rroDtal  cnri volution.  (fc)  Aifrapiiia — inability  to  write,  not  fi-om 
pamlysis,  tut  from  loss  of  the  memory  of  how  to  makf  th?  neci.'ssary 
imiKiMil!i.p  movements — iiidtciitt«  a  lesion  ot  tbo  i>osterior  part  of  (he 
second  front:il  convolution,  or  of  a  centre  near  Broca's  eonvolulioii. 
It  ia  often  asaociiitcd  with  motor  (lingual)  aphasia,  (c)  Woril-tlnrfiicsn, 
Of  airiiifnic  iiphajfia. — inability  to  recoffniae  spoken  laoguage. — indi- 
cates a  lesion  in  the  posterior  half  of  the  ilist  temporal  couvolntioo. 
(d)  M'oril-hiiHdnfMi,  or  iilriia, — inability  to  recognize  printed  orwritten 
words. — indicati'S  li lesion  intheaugularor  supramargiuidgyri,  and  is 
somctiiuefl  ad'^ciated  with  mind-blindne^,  tititid-deafni:£s,  or  a-praxia, 
in  which  there  is  a  logs  of  the  memory  of  llie  appeai-aace  of  obje^^ts, 
or  a  loss  of  the  memory  of  souuds,  so  that  neither  objects  nor  sounds 
siWiikeu  intelligence  or  recognition  in  tho  patient.  In  sncli  aiees  tlie 
Icbiiuii  exists  in  the  angular  and  supramargiual  gyri  or  in  the  posterior 
part  of  the  first  and  second  temporal  convolutinuK.  4.  Jlomonymant 
hrmiiiHopsia  i*  blindness  in  the  corresponding  halves  of  each  retina  ; 
for  example,  left  houionynious  hemianopsia  is  blindness  of  tlic  left  half 
of  the  visual  field,  and  therefore  blindness  of  the  n'fiiil  half  of  eiich 
retina,  the  retina  being  divided  into  two  lateml  halve*}  by  n  vertical 
line.  Left  homonymous  hemianopsia  indicatei  a  lesion  of  tlie  riffkt 
cuueus  of  the  occipital  lolje,  or  of  the  libres  leading  therefrom  to  tlie 
eyes.  Wernicke' x  sgmplvm  :  When  it  is  possible  to  make  Wcruiekc's 
test  it  can  be  determined  whether  the  tumor  ia  looatod  between  tbe 
retina  and  the  tubercnla  quadripernina  or  beyond  the  latter.  By 
means  of  an  opthalmoscope  light  is  thrown  into  the  hemianoptie  eye, 
and  if  contraction  of  the  pupil  oc«ur  when  the  light  is  concentrated 
on  ttie  bliitfl  nide  of  the  retina  as  well  as  on  the  seeiag  side,  the  U'SIOII 
is  beyond  the  tubereula  quadrlgemina.  I  f  uo  contraction  of  the  pupil 
takes  place  unless  the  light  is  concentrated  on  the  geeiiiff  half  of 
the  retina,  the  lesion  is  between  the  eye  and  the  tubereula  quadri- 
gemina.  5.  BlintUt^m  comiu^  on  rapidly  would  loc-ate  the  tumur  iu 
the  eerebelliim  or  pons.  Persistent  headache,  vomiting,  vertigo  in 
the  rcciimlient  as. well  as  in  the  upright  position,  and  titubation  also 
point  to  the  cerebellum  as  the  seat  of  the  tnmor.  6,  LoraUstd  pain^ 
t^^ndfir-niHS*.  local  elevation  of  temperature,  and  the  early  appearauce 
of  spasms  and  aphasia  render  it  probable  that  the  tumor  is  located  in 
the  cortex  or  subcortical  area.  It  should  not  be  forgottea  that, 
normally,  the  left,  side  of  the  head  lias  a  slightly  higher  tempi-niture 
tlian  the  right,  T,  A  tumor  in  tbe  ^Jnit  cr^w— the  grejitcr  portion 
of  the  frontal  convolutions  on  both  sides,  the  tempnruuphenoidal  on 
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Um  right  anri  portioiisaf  the  oceipttal  lobe  and  oerebellnm  on  botii 
Bides — may  ^ive  rue  only  to  general  ^mptoms  with  (vmplete  mbeeaoa 
of  focal  KytiititntQa. 

DiuffMt»i». — Akae^an  may  be  distingaiiUied  by  its  more  rapid  devel- 
opim-iit,  by  \\n  app«!ar1iig  Boooer  after  injury,  by  a  prolongied  snb- 
iMtrtnal  ti;iu[icntturc  iu  Auuie  caaes  and  ia  others  by  symptoms  of  in- 
flumniiition  "r  niippiirative  di-seaee  of  the  ear,  and  by  tlif  flactaatingj 
couriM;  iii  the  diseo^.  Tumur  grows  slowly  and  Et«adily  and  causes 
early  focal  Hymptums;  the  temperature  is  not  remarkable,  and  the 
patieut  may  give  a  history  of  syphilU  or  tubercnlosis.  ifuUiple 
tumifrit  are  itidiciited  by  the  implication  of  centres  mtaatetl  at  a  dis- 
tttQM  from  out  another.  The  nature  of  the  tnmor  may  be  suspected 
by  IJie  biKlitry  of  tbe  patieut  inclndiug  cancer,  syphilis,  or  tuberca- 
losis,  or  injury  to  the  htsid.  Tubercolons  tumors  oe^or  most  fre- 
quently in  thone  under  twenty.  Id  the  proportioo  of  about  four  to  one. 

Voa  Berglnann'  f*iK>rt8  the  results  of  two  hundred  and  eevcnty- 
five  o|>erations  for  intraeraniid  tamors,  one  hundred  and  fifty-seven 
twiug  merely  eiplopAlory  or  palliative,  wilh  a  mortality  from  the 
o{)«ration  of  flS  f>er  cenL  The  moi1alit>'  from  the  incomplete  was 
much  higher  than  that  from  tbe  complete  operations,  being  48  per 
cent..  prolKit)]y  due  to  the  estensive  injury  done  the  brain  iu  the 
Beareh  for  tlio  tumor.  In  niierations  tor  tninorsof  the  cerelielluni  the 
mortality  han  lieen  at>out  65  per  cent.  Unless  tbe  operation  is  done 
before  the  destruction  of  iui^iorliint  centres,  blindness,  epllepfy*  or 
paraly^i^  mny  remain  after  the  removal  of  the  tumor. 

Trfitfmrnt. — In  («onie  cases  syphilitic  gtiniiuala  can  be  cureil  by  the 
mhiiinUtrHtkiiii  uf  iodide  of  iiota.:ssiuin  in  large  doses,  coutinutnl  for 
from  one  to  three  months,  and  if  no  improvement  ot-cur  the  gumma 
ehottid  Iw  removed  by  operation.  In  all  other  varieties  the  only 
hope  of  eiire  is  to  remove  the  tumor,  when  ae.ces8ibte,  at  the  earliest 
poiwilile  mome<nt.  A  large  opening  in  the  skull  is  ueeessar>',  and 
niny  I*  in«de  by  an  ostentplastic  flap  three  to  four  inches  iu  diameter, 
orthu  ttkull  ninj'be  opened  with  a  trephine  and  tlie  o()eaii)g  enlarged 
by  means  of  forcejjs.  Examine  tbe  dura  for  changes  in  the  way  of 
thickening  or  lulhesiwns,  Ojien  tlie  dani,  and  if  the  tnmor  does  not 
cunie  into  view,  search  for  it  witli  n  grooved  director;  or  make  uo 
iiuiisioii  with  tho  knife  and  introdace  tbe  fioger,  the  tumor  being  rec- 
OgnlfOd  by  ilK  dtMmily  and  resistance.  Having  found  the  tumor, 
remove  it  wilh  tlio  finger,  a  uliarp  spoon,  knife,  or  scissors.  Arrestr* 
hemiirrhiigc,  pack  the  cavity,  if  large,  with  iodoform  gauze,  and 
BUtnro  tho  flaps  in  place,  leaving  spueo  for  llie  ganze  to  project.    Tl 
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operation  may  be  done  as  a  palliative  measure  for  tlie  relief  of  head- 
ache. It  may  be  mlvisibk',  ou  aocount  of  sevei-e  Lemon-biige,  sh&cb , 
or  collapse,  to  perform  Ihe  op^r^tioii  in  two  stjiges,  the  first  Btoge 
ending  with  the  opening  of  the  sknil,  the  second  stage  being  com- 
pWlp^l  after  the  Lipise  of  from  three  to  sii  days. 

EprLF;PBY.^EpiIepsy  may  be  general  or  loctd.  The  general  form 
may  be  local  or  foe^  in  the  beginning  of  an  attaclc  ?  for  example,  it 
may  begin  with  contnietion  of  tlie  moscles  of  one  hand  and  gr:ulu:illy 
extend  t«  the  arm  and  olhtir  parts  until  the  convulsion  becomes 
general  and  consoioosneHs  i»  lost ;  or  it  may  be  genei'al  from  tlie  be- 
ginning. laJavfaoniinn  fpUi-pn^  the  spasm  is  limited  to  JVMrtaiw  group 
«f  muscles  without  loss  of  conseiousni^s.  The  enif*"  of  epilepsy  is  iu 
many  cajjes  unknown.  In  other  cases  it  may  be  traced  to  injury  of 
the  head,  as  a  fracture  of  tlie  skull  in  which  a  splinter  of  bono  pene- 
trated the  brain,  a  blood-clot  formeii,  and  was  followed  by  an  al>s<^ess, 
eyat.,  or  tumuT- ;  ortiimply  the  irritation  caiiswl  by  the  cent  motion  of 
a  sear  in  the  brain  sabslance.  in  the  scalp,  or  sometimes  in  other 
parts  of  the  body. 

Tri-ntvieni. — Operations  for  the  relief  of  epilepsy  have  been  dis- 
appointing. In  gi-Hffral  epilepsy  tri(Aont  focal  symptoiiw  0|».'rjilioii  is 
useleBs  eioept  for  the  relief  of  headache.  In  general  epilepsy  mth 
focal  symptoms,  or  in  Jacksonian  epilepsy,  even  where  no  history  of 
traumatism  can  be  obtained,  exploration  is  ju^ti liable,  and  if  nolefsion 
can  be  fonnd  after  opening  the  slcull  and  dura  mater,  the  eortieal 
centre  governing  the  m useless  affected  by  the  spjism  may  be  excised. 
The  centre  is  identified  bypassing  a  weak  fanidic  current  through 
the  convolutions,  and  is  excised  with  scissors  or  knife,  all  the  gray 
Bia.tter  down  to  the  white  Rubstanee  being  thoroughly  removed.  The 
paralysis  which  follows  usually  hists  for  only  a  few  weeks  or  months. 
KTaniine  tnmmatic  caries,  after  shaving  the  scaliJ,  for  tender  or  pain- 
ful scars,  aud,  if  found,  excise  them.  If  this  fails  to  give  relief  seek 
tlie  lesion  within  the  skull. 

Surgery  of  the  Spine. 

Spina  Bifiba. — Spina  bifida,  cleft  spine,  or  hydrorrhachis,  is  a 
4ongenitAl  defect,  mottt  common  iu  the  lumbar  region,  in  which  the 
'inmiuje  and  spinous  processes  of  one  or  more  vertebrie  are  wanting, 
so  that  a  protmsion  of  the  membranes  of  the  coni,  with  or  without 
Bome  of  the  nervous  8truct.nre.-(,  takes  place  thnmgh  the  opening. 
Sometimes  the  defect  extends  to  the  bodies  of  the  vertcbne.  Not  in- 
frequently other  deformities  coexist,  iis  harelip  or  clnb-foot. 

The  tyirirliia  ate  :  JlraiirfffjnijieJinvir.  the  must  common  variety,  in 
which  the  tumor  contains  fluid   and  a  ixtrtion  of  the  spinal  cord ; 
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syringomyelocele,  or  tijr'nigomijHia,  iu  wliieh  tbe  membranes  and  cord 
form  tlie  sac,  tbc  dilated  central  cmal  of  the  cord  forming  the  cavity } 
aud  spinal  memagufde,  when  it  coosists  only  cf  ueuibi-aues  and  fluid, 
ptissilily  covered  by  skin,  fipina  hljiila  ocruHa.  is  simply  a  defect  in 
the  boue  without  prntmnion  of  the  iii«mbraiies. 

Sffntptoma. — At  birth  a  fluctuating  tnmor,  covered  with  skin  or  a 
traiisparGiit  luembraue,  is  observed,  of  the  Bize  of  a  waiuut  (■o  thnt  of 
a  child's  head,  situated  iu  the  ine^llan  line  aiid  becoiuiug  more  tense 
wheu  the  child  cries  or  conglj3.  Pre&sura  may  cause  it  to  disappeiLr 
while  the  foutauels  become  teiist',  and  eoiivulsious  or  stupor  niay 
result.     The  bony  margins  of  the  spinal  defectean  often  be  felt. 

The  diaffnngiH  must  be  made  from  congenital  tumors  aud  cysts  sit- 
uated in  this  region. 

Prognosis. — Dwith  ut^ually  occurs  within  six  month-s  or  a  year, 
ofi«ij  from  ulceration  of  the  tniimr  with  infection  and  the  develop- 
ment of  nieuiugitis,  or  from  general  weakness.  A  few  casis  undergo 
gpont^neons  cure,  the  vertebral  arches  routinuing  to  develop  aud  the 
aac  contracting  until  the  defect  ia  closed. 

Treatment. — If  the  tuumr  is  Small  ILud  covered  with  healthy  bkio, 
tiygeutle  compression,  if  the  child  bears  itwt*lK  by  means  of  a  wad  of 

cottou  held  in  [ilace  by  a  baud- 
age.    Oue  dnichmof  a  solu^ 
tion  of  iodine,  ten  graius  j  po- 
tassium iotljdc,  one  draehni ; 
and  glyt'eriii,  oue  onuce,  may 
be    injected    into  the  tumor 
every  week  or  ten  days,  in- 
troducing the  needle  Ihrougb 
healthy  skin  at   the  side  or 
biLse  of  the  swelling.     Do  not 
injure  the  cord  or  nerves,  aud 
clotfe  the  puncture  with  eollo- 
diou.     Operation  i.s  best,  aiid 
may  be   |MTformeil  after  the 
child    is    three    months    old. 
Make  an  elliptical  iiu'Uion  ; 
remove  the  redundant  skin. 
Diwtect    the    nkin    from    the 
membranes,  if  possible,  to  tbe 
base  of  the  tamor;  open  the 
membraues  carefully,  to  avoid 
injury  to  nerves  and  the  escape  of  an  excessive  amouut  of  fluid. 
Bemove  excess  of  mciubraues,  leaving  only  enough  to  cover  in  tbe 
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cord.  Tbeii  nnite  by  satnres  of  catgut  or  fine  silk.  The  skin  flaps 
are  tlieii  itiiJU>il  atid  a  dfetwimf;  applk-d.  In  some  caseft  llie  dpfeftt'jiti 
be  iiiost-d  Willi  a  flap  of  periosteum  dissfctcd  from  the  sacrum,  Aller 
operaUon  keep  the  child  quiet,  with  the  liiuibiir  region  eleviiU-d,  to 
limit  tlie  pressoif  of  tlie  cerebrospinal  tifiid  against  the  wotind.  The 
mortMihj  from  (lie  operation  is  about  25  per  ct^nt.  The  dangers  are 
shock,  the  loss  of  cerebrospinal  fluid,  aud  septic  infection. 


1>'JUKIES  OF  THE  SPINE. 
CoNCtrssiON  OK  THE  spis.ii.  rtiRD  corresponds  to  eoncussion  of 
the  brain,  and  is  canned  by  bluws  on  the  spine,  fulls  striking  on  the 
feetor  buttocks,  violent  twists  or  Hexiona,  orcrusliingfuree,  ufteu  rail- 
way ace  id  ents,  hence  "niilwHy  spine."  There  is  doublless  more  or 
lew  rupture  or  laeeration  of  the  nerve-fibi-esnA  well  asof  the  blood- 
vessels^ with  hemorrhage,  so  that  the  difference  between  curieussioii 
aud  eompression  is  simply  one  of  degree.  Myelitis  may  result.  The 
eymptomi  are  shock,  pallor,  lowered  temperature,  and  sometimes 
nausea  or  vomiting  aud  teni]K)rary  paralysis,  followed  by  immbnegs^ 
tingling,  or  other  forms  of  panesthesia.  In  the  cise  of  a  young  man 
who  reoeiveti  a  blow  from  a  Ijn.Si'^baU  bat  over  the  lumbar  spine,  there 
waf)  complete  paralysis  of  motion  of  the  lower  extremities,  lasting 
aboat  twelve  hours,  after  which  there  was  complete  restoration  of 
functions  and  uo  further  trouble.  In  "railway  spine"  the  symptoms 
are  genuine  or  imaginary,  and  may  come  on  imraecliutely  or  not  until 
some  timeafter  theaocldeut.  Onen  the  miud  isafTeotedby  tbesbock, 
the  fright,  and  the  circumstances  of  the  accident  The  patient  may 
soon  rectiver,  or  the  condition  may  l)ecome  chronic,  especially  in 
females,  ami  a^iime  a  neuneMlienic  or  hysterical  typo  with  general 
weakneeis  of  mind  aud  body,  headache,  insomnia,  irritability,  lo.ss  of 
memory,  eye- troubles,  dytipi-ptie  symptoms,  sensory,  and  motor  dis- 
inrlKinr«H,^'.kntRditheKia,  hy[jera'sthesia,  or  paresthesia,  pains  in  the 
back  or  limJis  of  a  neuralgic  chardcter,  exaggeration  of  the  reflexes, 
aometiraes  piuulysi^  and  contractures  of  tlie  limbs,  epileptiform 
attacks,  and  hysteriea.1  insanity.  Cliarcot  hns  offered  as  an  etplana- 
tion  that  the  condition  in  ^ama  eas**  is  aualogons  to  hypnotic  sug- 

Igestiou,  the  shock  to  the  brain  suggesting  severe  injury,  the  idea 
nuiaining  more  or  1^  peraiauerit. 
IHaffnoai-g. — If  there  in  doubt  aa  to  the  geuiiino  character  of  the 
symptoms,  watch  the  case  carefully  aud  study  the  patient's  tendency 
to  exaggeration.  Test  for  fraud  by  the  pretended  use  of  the  electric 
battery  or  the  use  of  pri.sras  beliire  the  eyt«,  liigvUfs  of  the  gpinal 
innseles,  especially  if  limited  to  one  side,  cannot  bo  ft^igned. 
Tretiiment. — In  simple  cases  of  ratncusslon  keep  the  patient  quiet, 
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in  the  recumbent  pinatare,  niitil  the  sj'mptoma  disappear.  The  treat- 
ment of  "  railway  spine,"  when  it  a^umeK  the  iieiinistbenic  form, 
«>Uoul(l  be  direct^il  to  Iflniiiy  up  the  ner\'oii8  system  by  ineaiis  uf 
touics,  botand  cold  biitli-s  niiissagv,  out-of  (lo<ir  liTe.  witli  a^^retuble 
occupation,  or  a  clmng«  of  Karnjuiidiups.  In  winn;  cm^a  Weir  Mitcb- 
elTs  "rest  eiire"  will  give  the  best  results. 

Fkactuke-disloc'ATIOKS  of  the  Spink, — On  accouot  of  the 
numerous  stroug  ligmueiits  which  uuiti;  the  vertebi-v,  a  dialocutiuii 
rarely  occura  withont  fracture— henee  the  term  "friwlure-disloc*- 
titin."  Fnieture  withont  dislocation  is  more  common.  The  ver- 
tebra nearest  the  head  is  the  one  spoken  of  as  displaced.  Fnictiires 
of  the  spine  furu)  only  .33  per  cent  of  all  fracture  and  are  most  l!re- 
queiit  ill  the  bellies  and  the  archos  of  the  cervical  and  dorsal  verte- 
biiD.  The  vertebpie  uiot^t  freqaeulJy  fractured  are  the  fifth  and  sixth 
cervical,  the  last  dorsal,  and  the  first'  Inmbar.  MoHt  fractures  occur 
in  lualm  during  the  middle  period  of  life. 

The  C4tu»es  arc  blowis,  falla,  machinery  and  railway  accidents,  and 
especially  forced  flexion  of  tlio  spine.  There  is  us.tially  dtsplaeement 
forwarii,  backward^  or  rotary,  bo  that  the  cord  is  crashed  or  com- 
pressed by  the  displaet'd  portions,  liy  the  result  of  heiiiorrhagc,  or  it 
may  I>e  penetrated  by  splinters  of  Ixjiie. 

S^nptonu.^ZI'fformH!/  may  be  shown  by  abnormal  projection, 
separation,  op  lateral  displacement  of  the  spiiioos  prtM-eases.  In  the 
cervical  region  the  displaced  liody  may  I*  fell,  by  the  finger  in  the 
pharynx,  and  the  bead  may  project  abuurmally  forward,  b:u:kward, 
or  laterally.  M^iAilUii  may  be  detecte<l  between  the  fragments,  or  the 
spine  may  be  rigid.  Ori'piiuH  was  detected  only  three  or  four  linips 
in  ono  hundred  and  JiOy  cases  (Courtney),  and  alleniplH  to  obiaia  it 
may  injure  the  cord.  Ann  may  be  absent  in  the  worst  cases,  but 
tbere  is  always  t*ndfmea»  over  the  fracture.  The  flf^^mt  ttsmptom*  a.n 
mi>re  or  le«s  paralysis  of  all  the  parts  supplied  by  the  nerves  which 
leave  the  cord  below  the  sito  of  injur)-.  The  patellar  tendon  aud 
plantar  reflexes  are  usually  i)re8ent — unless  the  coi-d  has  been  com- 
pletely Crn.sbed  or  divided,  injnries  in  the  cervical  or  dorsal  n-gion 
may  afTeot  the  pupils.  If  the  eiliospinal  centre  is  irrttat^Kl,  there 
should  Ite  dilatation  ;  if  destroyed,  contraction  of  the  pupils.  Inju- 
ries of  the  cervical  cord  are  apt  to  produce  priapism.  Death  may 
result  imraedial«ly  from  injury  to  the  phrenic  nerve,  or  withiu  a 
week  or  ten  daytt  from  aaceudin^  niyHilii; ;  or  the  patient  may  live 
for  fwvenU  inontha  and  die  from  exhaustion  or  septicjemia  duo  to 
cystitis  or  the  formation  of  bed-sores.  The  following  tabic  of  Thor- 
burn,  giv<»n  in  •'  An  American  Text-book  of  Hurgery."  is  of  uae  io. 
loofttiDg  tlio  injury  from  the  paratyited  muscles ; 
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Til*  fniiMh  pprvicnl  nerve  cup ptiefl 
Tb«  fifth  L-«rvi(Al  nerve  ^Uppli^a 


P 


TLi'  siitli  cvrviiml  ii^n'e  supplies 


.  Thu  supraspinatuB.  and  iiifraspiuatiin. 
,  The  bi??pB,  brachisUs  uittcue,  dclUiitl, 

and  supioaUirB. 
,  The      i!ub««pulsriB,     pronatore.      Ivrea 
major,  (Bt4t<?jmue  duret,   tricepf,  inid 
pecltiraliti  major. 
The  seventh  cervical  nerve  Ripplies   .   .  The  eilensiitK  tif  the  wrist. 
The  eiiihih  ii-«rrvinil  ner\e  nuppUea     .   .  The  flesftra  of  ihf  wrist. 
The  firsL  iloTanl  nerve  i^uppliea     ....  The  itit«^nL«sci  and  iulrinsic  niueclea  of 

the  hftiid. 

Progiums. — The  ppogmwis  is  always  wrious,  and  the  gravity 
increases  as  the  bead  is  aipproatihed.  Gurlt  reports  two  hundred 
and  seventy  cases,  with  two  hnndrecl  and  seventeen  deaths.  Prac- 
tiirt'S  uboVe  the  fifth  trervical  vertebra  are  nearly  always  fatal.  A 
few  cases  of  broken  neek  hiive  lived  from  severul  months  to  Beveral 
y«irs.  Of  fifty  cases  of  fractnre  in  the  cervical  region,  treated  at  the 
Bost-on  City  Hospital  from  18«1  to  Xn^".  five  by  operatioii,  all  the 
patients  died  in  from  a  few  hoars  to  one  month.     (Courtney.) 

BiMPLE  DisixiOATiON  nearly  always  oecors  in  the  cervical  region, 
and  is  rar^r  than  simple  fractnre  or  fracture- dislocation.  Of  Ash- 
hurst's  three  hundred  and  ninety-four  caeu^s  of  frartn re- dislocations, 
one  hundred  and  twenty-fonr  were  said  to  be  pure  dislocations. 
The  distplacement  may  lie  bilateral  or  unilatn-ni,  completi  or  incmi- 
piete.  fiimmrd  or  bapkmird.  The  most  comuiou  variety  is  the  com- 
plefe  hiintprat  furminl  dislocation,  the  inferior  articular  processes  of 
the  upper  vertebra  puesing  in  front  of  the  superior  articular  pro- 
ceaeea  of  the  lower  vertebra,  while  the  body  projects  in  front  of  the 
one  lieneath. 

Si/inplmHit. — In  anitaUml  dislocation  the  face  is  turned  totlieoppo- 
wte  side.  In  hUateral  forward  dislfjcation  the  head  is  usmilly  thrown 
back,  th«  chin  raised,  and  the  larynx  pruminflnt,  with  rigidity  of  the 
mnseleR  of  the  neck,  sLbuornia^l  pn)miiicnce  of  the  spinous  proeesseft 
behind  or  of  the  bodies  of  the  vertebrie  in  front,  detected  through 
the  pharynx,  and  symptoms  of  compression  of  the  cord.  The 
prognosis  in  simple  di.slocation  is  slightly  better  than  in  fracture- 
dislmntion,  ski  the  cord  is  not  so  likety  to  tte  injured. 

Treatment.  —  If  there  are  no  signs  of  pressure  on  the  cord  or 
□ervea,  probably  the  safest  treatment  is  to  fix  the  parts  by  a  suitnble 
apparatus  nutil  recovery  takes  place.  When  there  are  symptoms  of 
iujary  to  the  cord  in  di^o^iOon,  with  or  without  fraetnre,  an  attempt 
may  l>e  made  to  reduce  the  dislocatinn  by  extension  and  counter- 
extension  with  manipulation  ;  nr,  in  unilaifriil  clislocatiou.  perform 
retroUtc^ral  flexion  in  the  direction  of  the  side  towards  which  the  face 
is  tnmed  by  UtQ  displacement,  then  rotate  bock  into  place;  and  in 
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biJ^ierai  dislocatioD  try  retrolateral  flexion,  first  on  one  side  and 
theu  on  the  other  (Walton),  The  possibility  of  increasing  the  inJQrj 
or  producing  sudden  death  during  t]ie  attempt  must  be  coosidered. 

Gradual  extension  may  be  made  by  puttiug  the  pn.t.ieut  on  an  in- 
clined plane  with  an  occipitomental  colUiP  applied  and  attached  to 
the  head  of  the  bed.  In  cise  of  failure  to  remove  the  pressure  or 
when  it  is  probable  that  fragments  of  bone  are  pi-essiiig  on  the  cord, 
perform  iamiticctomy  at  once,  or  withiD  twenty-l'oar  hounj  aft«r  the 
injury, ^befoi-e  degeneration  begins. 

LaininectonDj. — Pla*6  the  patient  prone,  or  on  one  side  with  pil- 
lows to  hold  him  in  position.     The  prone  piisition  is  dangerous  from 
interference  with  respiration,  especially  when  the  cervi«U  region  is 
atfeeted.     Make  an  incision  over  the  spinous  processes  with  its  centre 
over  the  iDJored  vertebrae.     Separate  the  muscles  from  the  spiuous 
processes  and  the  posterior  surfaces  of  the  Imninje  on  eucli  side  as  far 
as  the  artioular  processes  of  fi-om  three  to  five  vertebite.     Examine 
the  Kpinons  processes,  the  articmlar  processes,  and  arches  for  fracture 
or  displacement.     If  it  Ije  possible  to  correct  tlie  displacement  and 
remoTe  the  pressure,  the  operation  need  notproceed  further.     As  the 
bodies  are  so  frcqaently  fractured,  it  is  best,  as  a  rule,  to  nemove  the 
laminiB  with  the  spinous  processes  in  order  to  examine  the  bodies. 
In  the  cervical  region  where  the  spinous  processes  are  short,  cnt  th« 
laminiB  on  each  side  with  botie-foreeps  close  to  tbo  articular  processors 
and  remove  the  arches  of  two  or  more  vertebwe  as  may  be  required. 
]n  the  lower  cervical  and  dorsal  regions,  to  facilitate  the  operatjou. 
cut  tlie  spinous  processes  first  and  then  the  lamina.     Carefully  ex- 
amine the  dura  and  decide  whether  it  is  uece^rj  lo  open  it,  and 
examiae  the  bodies  of  the  vertebno  in  frout  to  see  if  there  is  a  fi'ag- 
ment  of  bone  producing  pi-essure.     This  may  be  done  by  pnllinjj  the 
cord  gently  to  one  side  while  the  finger  is  passed  in  front  of  it  and 
the  bony  surfaces  examined,     llemove  blooddots  which  may   be 
found  in  the  dura,  and  close  with  fine  catgut ;  remove  fragments  of 
displaced  bone  and  reduce  dislocations  ordisplacenients.     Sntur*-  the 
cord  if  severed.     Httrte  and  Stewart  rt*port  a  successful  case.     Stop 
bleeding  by  pressure  and  catgut  ligature.'*.     Unite  the  muscles  and 
skin  over  a  rubber  or  glass  drainage-tube.      Dress  the  wound  and 
steady  the  spiuc  by  means  of  sand-bags  or  a  gypsum  cast.    The  mor- 
tnlity  with  oiwration  is  about  riO  per  cent.,  and  without  opemtioQ 
about  80  per  cent.     Some  brilliant  results  have  followed  op«>ratioDS 
in  the  lumbar  and  dorsiil  regions,  but  in  tbirty-jvevfu  caries  operated 
in  the  cervical  region  there  were  thirty  deaths  (S.  Lloyd), 

After-frealnietit. — Place  the   patient  ou  a  water-bed  and  guanl 
against  bed-sores,  whether  an  operation  has  or  has  not  been  done^  by 
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cle!in1]u<>ss,  fr«()uo]it  changes  in  position,  and  alcoliol  batlis.  Use  a 
Btprilo  civllietcr  to  empty  tJie  bliidder.  thrt-e  or  fiuir  tiuies  in  tweuty- 
four  lioura,  a.uU  eueinatibaad  catliiwtics  for  the  bowels. 

»  DISEASES  OF  THE  PPISK 

Spinal    CCTRVATUttE. — ^Tbere  lire   lliree    princi[)al   pnthologica) 
ciirviitures,  accorJiti^  to  the  direction  of  tlie  cain'i.'S ity, — namely. 
I_ba('kwart1,  forward,  i»r  hiteral  c^iirvature,  trailed  re3[)cctively  fcifphogia, 

KvPHOSis  is  more  frcqiipiitlyseeii  in  old  persons  thitn  iuchildren. 

»and  in  the  dorsal  region,  being  an  exaggemtioD  of  its  normal  curve. 
Fhe  deformity  varies  in  degree  from  slight  exaggeration  of  the 
normal  cnr\Mture  to  thf^t  in  which  the  patient  Is  bent  almost  doable. 
In  eliilUren  it  may  be  caused  by  rickets,  sitting  upright  at  t«o  early 

KD  age  without  proper  support  or  habitually  with  the  spine  bent. 
D  adiill.s  it  may  be  dne  to   occupation;  to  diwaae,  as   osteomalacia, 
betiniatoiU  arthritis,  punil>'sis  ;  \n  general  niiiscciliir  veakiie&'i ;  or  to 
oM  age.     The  chunyen  in  strucLure  vary  from  a  slight  relaxation  of 

»Uie  vertebral  ligaments,  witli  more  or  less  separation  of  tbe  spinous 
^ri>ci?Mseis,  to  urasting  or  destrnction  of  the  i iitepvertebral  disks  and 
bodies  of  the  vert«t>rEB.     lu  extreme  QitSibS  the  viscem  are  compressed 

»or  displaced. 
\      Treatment. — In  the  young  prevent  the  formation  of  bad  luibtts  of 
position.     Use  shoulder  bnices  and  make  the  child  sleep  without 

I  pillows  or  with  only  a  small  pillow  under  tbv  head.     Develop  the 
knuscles  by  gyiunastiea  and  exercise  in  the  open  air.     The  existenoe 
bf  rickets  of  conrw  ri^quires  proper  treatment  for  that  diseasse. 
I      Louuo^iis  IS  uisually  seen  in  the  lumbar  region  an  an  exaggeration 
ft  the  normal  curve,  oft«a  coinpeiiaatory  to  kyphosLt  la  the  doraal 
Tpginn  or  to  rongeuibd  dislocation  of  the  hips,     it  may  be  the  result 
of  jiaralyHis,  the  itreseuce  of  large  abdominal  tumors,  or  occupations, 
^b     Trrutiiu:at. — When  com|X!nsatory  but  little  can  be  done  to  correct 
^■t    When  dne  to  panklysit4  or  rickets  the  tise  of  electricity,  majstage, 
^^knd  proper  hygienic  oondition.'^are  iiitlirated.    lu  some  cases  a  piast^er 
^Kr  leather  j;k'ket  may  Ik-  usi-fal  in  diminiiithiDg  the  deformity. 
^H     ScxjLiosia  \a  the  niuHt  common  variety  of  spintd  curvature,  and 
^HoneiKts  of  two  or  more  lateml  curvattires  with  the  convexities  in 
njipiksite  direetionti,  one  of  which  is.  the  principal  eur\'ulure  and  the 
otheiH  thti  coiapen.satory  cnrvaiures,  which  may  be  one  or  more  in 
number.     It  is  seen  ainet  Jtequently  between  the  agee  of  eight  and 
fiftcfii  years,  aiid  in  girls  in  the  proportion  of  four  or  five  to  one. 
The  riiuHi'M  arngetieral  wejikiiesA,  rapid  growth^  prolonged  ill  health, 
ay  habininl  u)iu-«id(<d  position  of  tb«  Ixidy,  obliquity  of  the  pelvia 

34 


StTRGEltY  OF  SYSTEMS  APTD  REGIONS. 


from  nneqnal  length  of  the  lower  limbs,  sitting  at  dei^s  in  &chooi 
with  tLe  body  iiicliiied  to  oue  side,  carrying  of  weights  habitaally 
on  one  side  of  the  body,  certain  diseaet-s,  as  rickets,  nuilaterai  paral- 
jsii)  or  Spamu  of  the  itiUisclci^,  empyema,  sacroiliac  disease,  astbma, 
empbysema,  peritonitis,  rheumatism,  or  rheumatoid  arthritis.  The 
most  frequent  variety  is  riffht  scoliosis,  seen  in  the  upper  dorsal  re- 
g;ioa,  with  the  convexity  to  the  right,  probably  because  most  people 
are  right-banded.  Th*  Coin  pen  satory  corve  is  in  the  lautbar  r^ioa 
with  the  convexity  to  the  left ;  sometimes  a  second  ooiupeusatorii* 
curve  Is  seen  in  the  cervical  region  with  its  convexity  to  the  left. 
There  is  ofteu  a  rotation  of  the  bodies  of  the  vertebrte,  so  that  Hie 
spinous  processeis  point  towards  the  concavity  and  the  anterior  snr- 
faM9  towards  the  convexity  of  the  curve.  The  ribs  are  mortJ  Imti- 
zoHtal  and  widely  separated  on  the  convex  side,  while  on  the  concave 
side  they  arc  more  oblique,  nearer  together,  and  may  even  overlap 
one  another. 

8tfriiptom«.~Oftea  the  fir&t  syuiptom  which  attractR  attention  ie 
the  discovety  that  one  shoulder  is  higher  than  the  other.  The  tips  of 
the  spinous  procetses  form  a  curved  inBtead  of  a  stntight  line.  In 
right  scolioais  the  right  shoulder  is  higher  than  the  left,  the  scapola 
more  prominent,  while  the  left  breast  and  the 
left  ilium  project  ahunrmally. 

The  liiagnmix  may  be  miule  from  I*ott's  dis- 
ease by  the  absence  of  marked  pain,  tenderness, 
or  rigidity. 

Proffnosiit. — Begun  in  the  t>arly  stages,  ti-eut- 
ment  will  often  correct  the  deformity. 

Treatment. — A  Ihoi-ough  system  of  g^'uinas- 
tics  «;hould  bo  practised.  Saspenaion  by  the 
arin»  fromahiirizontal  bar,  orthenseof  Sayre's 
apparatus,  with  an  occipitomental  c<»llar  for 
smspenision,  should  be  practised  for  a  certain 
time  every  day.  The  patient  may  lie  iu  a  sling 
made  of  a  broad  strap  which  prcss4^>s  on  the 
convexity  of  the  curvatnre,  while  the  weight  of 
the  head  and  shoulders  on  the  one  side  and  the 
lower  part  of  the  Uwiy  on  the  other  tend  to  cor- 
In  sitting,  a  shintlng  seat  may  be  used  whieh 
is  some  inches  higher  on  the  side  corresponding  to  the  convexity  of 
the  lumbar  curve,  so  that  the  spine  may  Ije  strengthened  and  the 
curve  straightened  in  the  eSbrts  to  produce  compeusatoi-y  curvets  to 
the  obliquity  of  the  pelvis  thus  produced.  Or  a  thicker-soleil  shoe 
may  be  used  on  the  same  side-     R;ipidly-increasiug  deformity  may 
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iBiplire  .jackets  of  plaster  of  Paris,  leather,  or  wood.  Plaster  of  Parts 
is  applied  acconlitig  to  ttiu  method  described  iu  tbe  treatment  of 
Pott's  discast'.  Scbede  and  Weigel  have  invented  a  machine  for 
the  treatment  of  scoliosis.  Klectricity,  nias^ge,  and  constitutional 
treatment  lire  important. 

PfJTT'B  DIBEASR,  SPONDYLITIS,  CABIES  OF  THE  SPINE.  OB  TtTBEB- 
cuLoeis  OF  THE  8PINE  is  a  destrnctive  ili»euseof  the  bodies  of  the 
vertebriE.  most  freqiifnt  in  tlie  doraiil  region,  chameierized  by  a  pe- 
cnliar  ileformity  of  the  spine  and  a  tendency  lo  the  formation  of 
ahsi'esfws. 

Efioliiffif  atiti  Pitiho(off}f. — The  prMiitpo»ing  cauiK-ji  are  :  UereiHt^,  a 
lemlfiic^  ur  piwir  restistaiiee  Lo  the  disuiiHO  being  inherited  ;  chUtihnod, 
lietween  the  ages  of  three  iind  ten  yeara  ;  poprrly,  wllh  bad  hygienic 
eoiulitiuus;  the  exiinthftnala,  '*  taking  cvld,**  and  sliyht  injunj.  The 
ej-cHing  eause  i$  the  tiiberele  haoilliis,  whleh  falitt  iutu  favorable  soil, 
iisiiulty  the  spongy  tissue  of  the  b*Kly  of  a  vertebra  towards  the  ante- 
rior snrfacc.  It  probably  never  begins  in  tlie  iiiterveilebral  disks, 
but  these  are  often  included  id  the  progress  of  the  disease.  More 
than  one  vertebra  maybe  primarily  affected  at  the  same  time.  Gran- 
ntalion  tiHKue  forms  and  the  vcrtebne  soften.  liofoJution  may  take 
plaee  at  an  early  sta^  with  little  or  no  destruction  of  bone.  The 
disease  may  be  arrested  even  after  the  destruction  of  more  or  lees  of 
the  bodlesof  the  vertebroe  with  tbe  intervertebral  disks,  and  recovery 
taku  place  with  the  development  of  the  gniuulation  tissue  into 
filiruus  tissue  or  hone,  with  ankylosis.  In  tlic  most  acliiv  form  of  the 
inllammation  the  tubercle  baeilli  gain  the  mastery,  the  granulation 
tissne  breaks  down,  liciuelies,  and  forms  pus.  Destrnetinn  of  the 
bodies  of  the*  vertebrip  eaiises  those  alKive  and  below  to  come  together, 
giving  this  portion  of  the  spine  a  sharp  concavity  in  front  with  aa 
angular  projection  of  the  Bpinous  processes  behind  when  occ arring  iu 
tbe  dorsal  region.  A  compensatory  lovdosJA  often  deA-elops  in  the 
lumbar  region.  When  the  cervical  or  liimlKLrvertebne  are  attacked, 
the  falling  b)gelber  of  tbe  bodie-s  may  destroy  the  normal  curve  of 
those  region.s  and  render  them  stniigbt.  The  dura  nnitt-r  next  the 
biKlies  of  t!ie  vettebrje  nisy  thicken  frorn  pachymeningitis,  with 
compression  of  the  anterior  part  of  the  eord  and  motor  paralyKia 
Panilysts  is  rarely  cansed  by  myelitis  or  pressure  by  bono  or  pus. 

SifiiiptaiHa, — 1  Jiij/idity  of  the  spine  is  one  of  the  earliL-st.  and  inoHt 
constant  symptoms.  This  rigidity  is  more  notleeablc  after  r«»t.  and 
may  dii«api>ear  to  some  extent  after  exejvise.  The  child  tires  easily 
and  is  less  inctiiied  to  play  than  usual.  The  rigidity  may  be  Bbown 
in  many  ways  If  a»ked  to  look  at  »oniethiig|{  Iteliiud  him,  instead 
of  turaimg  the  head  aloue,  the  child  tnrus  the  whole  trunk,     When 
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aftkcd  to  pick  ap  somethmg  from  the  floor,  inst^a^  of  stooping  by 
bending  the  Rpine  in  the  asiml  way,  he  squats  down,  kecfpio^  lb« 
Kpine  stiff.  benJing  the  hipe  and  knetfs.  Hi'  walks  in  a  jtecnliar. 
careful  manner,  as  if  walking  on  eggB  or  on  ice  When  tfa^  dtaeav 
jH  in  th*  dorsal  region,  the  shoulders  are  elevated  and  fixed  by  tb* 
contraction  of  the  scapaliir  muscles.  When  in  the  cprvical  r^oa 
torticollis  may  Ij*  a  symptom.  2.  Pttitt  and  Tetitlemesa. — Pain  in  llw 
region  supplied  by  the  nerves  which  come  from  the  diseas4.fi  jiarts 
may  he  one  of  the  earli^t  syinptom!^  and  is  soiuotinies  nntioeci 
t>efare  the  appearunce  of  rigidity.  It  may  bo  worse  sit  night,  eaa* 
ing  rt'stlessness  and,  when  severe,  "'night-cries.*'  The  location  of 
the  pain  is  most  frequently  in  the  intercostal  and  upper  abdominal 
regions,  where  the  nerves  arising  from  the  dorsal  portion  of  the  cord 
are  difilri))nl«d.  Tn  disease  of  the  cervUrtil  region  there  lUHjr  be 
cough.  ditficHlty  in  swallowliig  or  breathing,  and  it  feeliii;g  of  oon- 
striotiion  alniiit  the  neck,  or  nennilgio  pains  or  numbness  in  liw  arms 
aad  bandB.  In  lumbar  disease  tlie  pain  is  in  the  lower  atKlomt^n  oi 
lower  extremities,  and  tht?re  may  be  vesical  and  rectal  irritability. 
Tentlemegs  is  shown  by  pressure  or  percniiaiun  over  tbe  atlt«ct«il 
region,  l)y  getting  the  patient  to  jump  froin  a  chair  to  tlie  floor.  «r 
by  laying  the  patient  across  the  knees  on  hiA  ftice  ami  pressing  tie 
vertobriB  tt^ether.  3.  Deformity. — In  some  cases  this  is  the  firsi 
sign  to  attract  attention,  and  may  appear  as  a  small  projectiou 
from  the  iilmorinal  prominence  of  a  Hpinons  process.  This  is  nearly 
alwayp  a  kinihifnit,  rarely  iaicrol  in  direction,  i.  Abuccsa. — Accord- 
ing to  J.  E.  Moure,  abscess  occurs  in  a  large  percentage  of  uatrettted 
cases  and  in  10  per  cent,  of  those  properly  tfoated.  It  is  morp 
iVeqaent  proportionately  in  adults  than  in  children  and  when  the 
disease  is  in  tbe  lumbar  region.  AVHjile  usually  de\'elopiug  in  tii« 
Inter  stages  uf  ttn?  disease,  abscess  may  develop  early,  and  mav  cvpii 
he  lliu  6i'Kt  sign  of  the  existence  of  the  disease.  The  location  uf 
the  abscess  depends  to  some  extent  on  the  seat  of  the  disoaw?.  In 
the  cen'ieal  Hm'me  it  may  appear  iiii  the  pharynx  (retrviphar>'nK«>l 
alwess)  or  exlprnally  behind  the  angle  of  the  jaw.  It  luav  dc*w*ni] 
lielu'iMMi  the  niusi-li-3  and  8]>i)('aT  on  the  surface  near  the  steruo- 
iniuttoid  ninsrlc,  or  it  may  break  into  the  oesophiigiis.  trachea, 
pleura,  lung,  i>r  poiiterior  medit^tinnni.  In  dorml  diaramr'  lliealiM.'V:? 
may  iip|ii'iir  ;is  a  din's!!!  altseess  at  any  point  in  the  baek  near  th* 
iliu-NiiL  \i'rii'li]!T',  Mim-  fi-equeiitly  il  descends  behind  tlie  diapbragei 
and  points  in  the  ilim'o&tal  s|>ace.  forming  s  lumbar  ahsew;  or, 
OUterlng  the  slicalh  of  the  psoas  mn.«cle,  it  appears  a.**  an  iiiac  or  pmtat 
AhxcrtM,  |Miinriiig  Just  utiKive  Foiiiuirt's  lig-aiuciit  near  the  aatcrior 
superior  Nplnou!)  pniceiiis.  or  below  that  ligament  in  Scarpa's  trisogle 
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Ut  the  ontcr  side  of  the  femoral  vessels ;  or  it  may  descend  lower  and 
a|ipear  on  llie  iniipr  or  outer  side  of  the  thigh  or  below  the  kiie«. 
Ill  fiimbar  diJKaiK  au  iliat:  or  psoa*  absces-s  luay  turm,  or  the  ims  nwy 
Hppeiir  just  outside  of  Ui«  qaadratus  laiuL)orunL  musele,  forming 
tamhar  abxtvjui.  The  pas  niny  d(>j«!end  lhn>i)gh  the  gre;it  sarrosciiiti« 
luitcli  iiiid  appear  heoeiith  the  gluteal  niusele.'s  or  aiil*rioiIy  through 
the  obtnmtor  foranieii  and  appear  at  the  iim^r  part  of  the  thigh, 
or  slill  further  dowuward,  iu  the  ischioreetal  tosssL  It  may  even 
ascpiid  and  bi-eak  into  the  plenra  or  thi;  bronchi.  6.  Mutvr  paraliista 
ia  an  occasional  sjoiptom  affecting  most  frei|uetitly  the  lower  ex- 
tremities. Sensation  is  rarely  alTectod,  and  the  reflesies  may  1* 
exaggerated.  In  the  early  stages  t}ie  temperature  and  pulw  may  be 
very  slightly  chiinged,  but  after  the  development  of  abscesses  there 
is  apt  to  be  fever,  with  quick  pulse  and  other  symptoms  of  septic 
absorption. 

Diagiwaig. — ^The  elilef  p'liiits  are  riffidUt/,  pain,  aud  tenderness,  the 
characteristic  gait  and  ntfUtitle  of  the  patient,  and  ile/unitHi/.  Strip 
the  patient  and  e:ianiinc  for  rigidity  by  placing  him  prone  upon  a 
table.  Take  hold  of  his  ankles  and  lifl  the  limbe  so  as  t^  hyperex- 
tend  the  spine.  If  disease  is  present,  the  rigidity  makes  hyperext«n- 
sioQ  impossible.  In  carrxdure*  of  the  spine  there  is  absenee  of 
rigidity,  pain,  and  temlerne«.s.  as  a  rule,  and  the  deformity  is  usually 
UiUrul.  Absccs>irs  originating  fnjm  the  kidney  or  vermiform  appen- 
dix are  reci)gnize<i  by  the  acute  symptoms-  Other  diseases  not  to  be 
mistaken  art?  itaeiirimn  of  the  tbORicic  or  abdominal  aorta,  hysterical 
gpitir,  rheuituitisan,  jieuralffia,  and  aapjiemn. 

Prrtgnos'ui. — The  prognosis  is  serious,  but  it  is  more  favorable  in 
children  than  iu  adults,  and  in  diseiise  of  tlie  lumbar  and  cervical 
regions  thau  in  the  dorsal  region.  The  dunition  of  the  disease  is 
from  two  to  four  years  or  longer.  One-fourlh  of  the  cases  sooner  or 
later  die  from  the  disease  (Moore).  Death  may  l)c  caused  by  septi- 
Cffimia,  amyloid  dlidease  of  the  liver  and  kidney's,  rupture  of  abscesses 
into  viscera,  hemorrhage  fmm  erosion  of  a  blood-vessel  oecasionally, 
or  tuberculous  meningitis  or  phthisis.  Paralysis  of  sensation  indi- 
cates myelitis  and  an  unfavorable  prognosis.  When  recovery  takes 
plftCjj  it  is  with  a  permanent  deformity  of  the  ^iia<i. 

Trratmml. — The  iiidieiitions  are:  I,  To  obtain  resolution  or  re- 
covery with  aokylosK  2.  To  treat  the  various  symptoius  and  com- 
plications as  they  arise,  A.  To  give  the  patient  tJie  be«t  hygienic 
conditions  in  the  way  of  food,  air,  climate,  and  exercise.  FUation  nmt 
rent  may  tteobtained  by  one  of  two  nw-thnds,— namelj".  rotifiuemenl  ta 
hetl  for  a  Umg  period  of  time  or  the  lute  uf  pioKtrro/PiirUi  jacketa  or 
othrr  appttrtUim, 
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hVairrnl  disIoc:Uiou  try  retn>I ati^al  flexion,  first  on  one  sifie  and^ 
then  OD  the  otln?r  (WnUoii),  The  puAHiliility  of  iut^reitsing  tin-  injury" 
or  prodneing  sudden  death  during  the  attempt  must  be  L-omiidortKi. 

Gradual  extension  may  be  niaile  by  i»uttiiif(  llie  patient  on  an  in- 
clined plane  with  au  otxipitometital  oulktr  a|rplietl  anil  littacLvd  to 
the  bead  of  tlie  bed.  In  ca^o  of  failure  to  remove  the  press.ure  or 
when  it  is  probable  that  fragments  of  bone  ai'o  pressing  on  the  cord, 
pertbrnWanii'f»T(omi/  at  once,  or  within  twenty-four  hours  after  the 
injury, — before  degeneration  begins. 

Lnminedomi). — Place  the  patient  prone,  or  on  one  side  with  pil- 
lows to  hold  him  in  position.  The  prone  position  is  diingerous  from 
interference  with  respiration,  especially  when  the  cervical  region  is 
afleett^^.  Make  an  incision  over  the  spinous  proccssea  with  its  centre 
over  the  injntt'd  vert«brE£.  Separate  the  muscles  from  the  gpinoua 
processes  and  the  posterior  surfuccs  of  the  laniinie  on  each  side  as  fiir 
as  the  articnlar  processes  of  from  three  to  five  vertebne,  Eiantine 
the  spiiioua  proci-sses,  the  articular  procesaea,  and  itrches  for  fracture 
or  displaceoient.  If  it  be  po»&lblu  to  corn-ct  the  di^pluo^mtnt  and 
remove  the  pnssurGf  the  opt'ritton  need  not  proceed  farther.  As  the 
bodies  are  so  freqaently  fractni-ed,  it  ia  best,  as  a  rule,  to  remove  the 
laminffi  with  the  spinous  processes  in  order  to  examine  the  bodies. 
In  the  cervical  region  where  the  spinous  processes  are  short,  cnt  tlie 
laminie  on  «a^h  side  with  bone-forceps  close  to  the  aKiciUar  processea 
and  remove  tlie  arches  of  two  or  more  vertebrie  as  may  Iw  required. 
In  the  lower  cerviciil  and  dorsal  regions,  to  facilitate  the  o|KTation, 
cut  tlie  spinous  processes  first  and  then  the  luminte.  Carefully  ex- 
amine the  dura  and  decide  whether  it  is  necessary  to  open  it,  aud 
examine  the  bodies  of  the  vertebnc  in  front  t<»  see  if  there  is  a  frag- 
ment of  bone  producing  pressure.  This  may  be  done  by  pulling  the 
cord  gently  to  one  side  while  the  finger  is  jiassed  in  front  of  it  and 
the  bony  surfaces  examined.  Remove  bl'^XMlclots  which  may  be 
found  in  the  dura,  and  close  with  fine  catgut ;  remove  fragments  of 
displaced  Ixjne  and  reduce  dislocjitionsordisplaK-emeuts.  Siiturw  the 
cord  if  Hevered.  Uarte  and  Stewart  report  a  ^ticceatful  ca8&  Stop 
bleeding  by  pressure  aod  catgut  ligatures.  Unite  the  mnsclee  and 
skiu  over  a  rubl)er  or  ginsa  dr:iinage-tut>e.  i>r«iB  the  wonod  and 
Ht«!a4ly  the  spine  by  means  of  sand-bags  or  a  gypsum  oast.  The  mor- 
bdity  with  operation  is  abunt  *>()  per  cent.,  and  witliont  nperatiou 
ubout  ^  per  cent  Some  brilliant  results  have  followed  operations 
to  the  lumlKLT  and  dorsid  regions,  but  in  thirly-seve'n  cases  o[>emted 
in  the  cervical  region  there  were  thirty  dciths  (.8.  Lloydj. 

After  (fttitmeiU.  ■  Place  the  pittient  on  a  water  bed  and  guiird 
against  bedsores,  whether  an  opemtion  has  or  haa  nut  been  done,  by 
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clpaiilint-ss,  freqnout  cli:iiige5  in  poifiitiniir  and  nlcohol  biitliH.  Vine  a 
fitwrilo  catlipti*r  to  empty  llio  bkidiipr,  thn^e  "r  four  titue;^  in  twenty- 
four  hours,  and  erjeiiiata  and  cathartics  tur  tlie  buwels. 

DISEASES  OF  THE  SPINE. 

8PISAL  CrBVATURK. — There  ar«  three  priucipal  pathological 
curvatures,  according  to  tlie  dii^ectioQ  of  tlie  convexity, — namely, 
ttiickward,  forward,  or  luteml  curvature,  calkd  i-eSpectively  kt/pJuuia, 
loriio^is,  and  wo/mww, 

Ki'PHOSLS  is  mure  frt-qncntly  seen  in  old  persoua  than  ineliildren, 
and  in  the  doi-sjil  region,  Iteing  an  exaggt-niiion  of  its  mtrmal  curve. 
The  deformity  varies  in  degree  from  slight  exagEeration  of  the 
normal  ciirvatare  to  thiit  in  which  the  pitjent  is  bent  nlniotut  donble. 
In  children  it  may  \m  cuusihI  by  rickety  sitting  upright  at  too  early 
an  iige  'without  proper  support  or  habitually  with  the  spiiie  beut. 
In  adults  it  may  be  due  to  occupation^  to  diaeajie,  as  osteomahicia, 
rhcnnmtoid  nrt.ljriti:9,  paralysis ;  t^)  general  mascular  weakness  j  or  to 
old  age,  Tlie  chtmgts  in  structure  vary  froiu  a  slight  relaxation  of 
the  vertebral  ligauieuta,  with  more  or  less  separation  of  the  Rpinoua 
processes,  t*3  wasting  or  destruction  of  the  intervertebral  disks  and 
bwdiegi  of  the  vertehrw.  In  extreme  cases  the  viscoi-a  are  compressed 
or  displaced. 

Treatment. — In  the  young  prevent  the  formation  of  bad  habits  of 
position.  Use  shoulder  bracea  and  mitkt-  the  child  slei-'p  withoat 
pillows  or  with  ouly  a  small  pillow  nndftr  the  head.  Develop  the 
niuscloR  hy  gymnastics  and  exercise  in  the  open  air.  The  existence 
of  rickets  of  courae  ri'^inires  pn>per  treatment  for  that  disease. 

LoBixisis  is  usually  seen  in  the  Iniribar  region  as  an  esaggeration 
of  the  uormal  carve,  ofl«n  compensatory  to  kyphosis  in  the  dorsal 
region  or  to  eongenitiil  dislociLtioii  of  the  hips.  It  may  be  the  result 
of  pa^aly^^s,  the  presence  of  large  abdominal  tumors,  or  occupations. 

Trcadwni. — ^Wbeu  com|>ensatory  but  little  can  be  done  to  correct 
it.  Wli^n  due  to  paralysis  or  rickets  the  use  of  electricity,  massage, 
and  proper  hygienic  comlitions  are  indicated.  In  some  eases  a  plaster 
or  lenthcrjiu'kct  may  l)e  useful  in  diinini-shing  the  deformity. 

tk*<.iLiijHi»  is  the  nia-it  common  variety  of^pinid  cur^~ature,  and 
conuLsts  oi  two  or  moro  latentl  curvatures  with  the  convexities  in 
oppnsil4>  diret'tiiins,  one  of  which  i^  the  principal  curvature  and  the 
others  ilie  eoiiipeiisatory  curvai ui-t-s,  which  may  be  one  or  more  in 
number.  It  ia  seen  most  frequently  between  the  ages  of  eight  and 
mieen  years,  and  in  girls  iu  the  proportion  of  four  or  Qve  to  one. 
Tlie  CTiaw*  are  general  weaknps,s  rapid  growth,  prohinged  ill  health, 
any  habitual  one-sided  position  of  the  Ijody,  obliquity  of  the  pelvis 
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of  todoforiu  in  glycerin  or  vaa^^lin,    These  inj<;ctiunR  miiy  be  ref 
St  iotervalK  of  two  wwks  or  more,  as  uiay  be  rcfinii'cil. 

Paraplfit'w  :ii«'3  p*irfrly.iiit  of  the  hlnihhr  and  rfriiim  nfteii  disappear 
Bpoutiiiicoiisly  alter  a  time.  Iti  ciuie»  in  wbicli  tlii^  pamlysie  has 
lasted  a  yeur,  with  no  t^iiUeiicy  to  iiupwve  under  treivtmcDt,  Jami- 
vrdimnj  sliould  lie  i>trf<irnKMl  and  the  compression  reiievi^dl.  The 
mortality  rroiii  Llie  ni>erat.ioii  lu  one  tmiidi'ed  and  twenty-eight  casett^ 
•was  l(i  r*!'  cent.  (S.  Lloyd). 

V'iniraffwn  of  ifif  jihwi^  muscleft  may  l>e  overcome  by  extettsiou  "by 
■weight  iLud  pullipy,  Beetion  of  the  muscles,  or  osteotomy  beloar  the 
trochanter. 

Chipanlt.  Callot,  and  others  have  corrected  the  deformity  of 
IiUnclibitt^k  hyfvrcUilt/  Htraighlemng  tli©  Spitie.  The  operation  should 
not  be  done  until  some  time  after  tlie  disease  has  been  arn-stfHj,  The 
patient  is  aniesthettzed,  placed  prone,  and  while  one  assistant  makes 
trnction  on  the  pelvis  and  another  i>u  the  upper  portion  of  the  borly 
under  the  arms,  tlie  fiuigt^n  pi-esse-s  u|xm  the  projecting  angle  of  Uie 
spine  until  it  gives  vmy  and  the  spine  becomes  straight.  Do  not  use 
excessive  violence,  but  if  necessary  repeat  the  operation  in  a  few 
days.  A  plaster  jnclcet  is  worn  until  ankylosis  tiikes  plwrc  in  the 
new  position.  Thei-o  si'ems  lu  be  little  danger  in  the  openUion,  lutd 
paraplegia miky  l>e  cured  by  it ;  but  thedeforruity  is  uot  always  enred. 

The  powililiifhtial  treaUni'iit  o)n8istH  in  giving  cn-osote,  imtide  of 
iron,  phaspbat*^^  and  cixi-liver  oil,  regular  diet>  nutritious  and  ^isillyj 
digested,  and,  most  importitnt,  a  eL&nge  of  climate  to  a  dry,  elevated] 
tcgioli,  Huch  as  may  be  found  in  certain  parts  of  New  Mexico  ancll 
Arizona. 

Tumors  OF  THE  Spinal  Cord.— Tumors  of  the  spinal  wrd  may 
arise  from  the  eonl  itself  or  from  its  membra.nes.  The  mostoommon 
Varieties  are:  Gummii,  syphilitic  vr  tuberculous,  sarcoma  (glioma), 
fibroma,  i)sammonia,  carcinoiua,  angioma,  and  cyst  (ecbiiiociK'cns). 

%m/jfwnM.  — The  Hymptoms  develop  slowly  and  are  thoMe  of  I'n-tfa-l 
iion  fulloweii  by  romprrimon  of  the  cord.  There  areprtnt,  of  a  burn- 
ing, shooting,  or  neuralgic  character,  iu  the  court*  of  the  nerves 
aifeeted,  and  a  dull  aching  in  liie  spine  ;  ^im  or  anitMh''sia  giiulually 
Biteending  fivm  below  npwani ;  tirat  an  cxaggemhon,  then  oblitera- 
tioHj  of  the  rr^rtexes  from  lielnw  ii[)ward.  N/wmji  of  the  nnhsclcs  of  the 
spine  uiiiy  develop,  with  xtiff'tirsn.  lalmil  rumilurr,  iind  sonietimcrt  Utnii 
trnikrjif«t  on  palpation  or  p(;rcu4sion.  Liit-er,  paraplegia  or  otlicr 
paralysis  may  develoj).  There  may  Ix;  aii!E?Ktlie»(ia  on  one  side  with 
hypenestlxr^ia  and  motor  par.ily?^is  on  the  other,  and  sometimes  aJ 
girdle  ^enMiation.  The  following  symptoms  indicate  the  aUuaiion  of 
the  tamor ;  Mark^  pain  and  spaimt,  especially  if  unilateral,  iniU- 
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cate  an  exfradiiral  growtli  ;  motor  aurt  sensory  imp%iriuent  coming 
Oil  early  imlicatcs  nn  hiiniilural  giDwtli  ^  while  dissociatiou  «f  sensu- 
lion — tbat  ijs  loHsof  iil'ility  ti»  peiwive  heiit  or  cold  or  feel  pain  wliik 
tactile  sense  reraains — in'Uoat^s  a  tmintr  in  th^  ivh^anfe  of  tlie  cord, 
probably  la  the  eenlnil  camil.  lu  lateral  eiirvatai-e  the  tmnnr  is  on 
the  side  of  the  concavity.  The  tumor  Li  always  situated  aWve  the 
upper  limb  of  tlie  zone  of  amcstliesia.  The  pupil*  aa-e  uot  affectftl 
aiJess  the  tumor  ia  situated  in  or  above  the  upper  dors.iJ  regiou. 

The  fJiuy'"""'"  uiust  be  made,  if  possible,  from  irritaliuii  and  oom- 
pressioii  caused  liy  lieniorrhage,  bone,  the  products  of  iiiHaiuihialion, 
aneurism,  transverse  myelitis,  or  sclerosis  of  llie  sjiinsil  cord. 

Treatment. — If  there  is  a  history  of  syphilis,  give  iodide  of  potas- 
sium in  liirge  dot^«».  If  this  treatment  full,  or  in  other  varieties  of 
tumor,  j)errorn>  laminectomy  and  remove  the  tumor. 

Samvbi.  Llotd's  T.vbl^  nf  ^pisai.  Tlimobh  Opckatbd  on.' 
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This  table  isliows  tlie  mortality  in  finy-oueoF>enittot]s  to  have  been 
*t  per  cent.  In  tlie  twenty-three  dyinp  Minio  time  later  there  was  gen- 
endly  improvement  fur  a  while.  There  were  fifteen  recovorka,  or 
about  30  per  cent. 


■  Krciiii  Jijurntil  of  thv  Auieriaui  Medioul  Awociation,  1901. 
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Surgery  of  the  Ner7es. 

DISEASES  OF  NERVES. 

Neuritis,  »r  iiiflamiiiulion  of  a  nerve,  may  lie  acnte  or  chronic  in 
character.  It  may  liffect  any  portion  of  a  uei-ve.  its  iiiaia  truuk  or 
its  peripheral  bmnches,  imd  one  or  sevenil  nerves  may  be  involved 
at  the  same  tlnie, 

Etii>U}ffif  /ntfl  riUiiology. — The  enuiies  of  neuritis  are  :  Injury,  a  oon- 
tiision  or  woiiiicl ;  certain  dLseiises,  as  enteric  fever,  beriberi,  sypLUis, 
gout,  rheumiitisui,  or  the  exanthemata;  the  excessive  use  of  certain 
mi*diciueB,  jw  ulctihol,  m-seric,  lead,  and  mercury ;  and  exposure  to 
cold  and  wet.  Often  no  definite  muse  can  be  iissigued  (idiopathic 
neuritis). 

In  acute  neuritui  inflammation  begins  in  the  lymphatic  sheath  or 
periueurinm,  and  est-euds  to  the  connective  tissne  jn'otessea  of  the 
nerve,  causing  swclliug,  cedeuia,  aud  interference  with  the  circnla- 
tion,  resulting  in  the  formation  of  inflammatory  lymph  aud  the  sofleD- 
ing  and  disintegiiition  of  the  nerve  tubules.  Sometimes  hemorrhjige 
takes  place  in  the  nerve  substaiicc,  and  occasionally  pua  is  formed. 
In  chronic  ncuriiU  the  tendency  ia  to  an  increase  of  fibrous  tissue  in 
the  endoneurium  with  sch-rogix,  causing  pressure  on  the  nerve  tubules 
and  the  va-sa  nervornni,  resulting  in  atrophy  or  complete  disiippear- 
ance  of  the  white  substance  of  Schwann,  The  iutiaiamation  may 
extend  along  the  nerve  in  either  direction — ascemlvtg  or  ie»ceH4ling 
neuritis,  the  former  being  the  more  common. 

Sjfinptotaa,— Pain^  of  an  iichiug  chiiracter,  along  the  courae  of  the 
affected  nerve,  conatAut,  with  exacerbations  at  intervala,  iDcreaseU  by 
motion  or  pressure.  SonietlnieB  the  nerve  may  be  felt  as  a  swollen, 
thick  cord,  tonder  to  pressure. 

ChtiatiiutioHaC  sj/m/rfomfl— chilla,  fever^  aud  headache — sometimes 
occur.  Tingling,  hyperststbesiii,  numbness  and,  later^  auaistbcsia, 
may  be  felt  in  the  regions  Bupplied  by  Uie  aensorf/  nerves,  while 
twitching  of  the  mu&eles,  paresiis  or  paralysis  with  muscular  atrophy, 
may  occur  in  the  parts  supplied  by  ntotor  fibrcflt 

The  diarjin/iriff  is  made  from  rheuniati»ui  by  the  teudei'UeSS  aloii^ 
the  coni-»(!  of  the  nerre  and,  later,  by  the  sensory,  motor,  and  In^phic 
changes  ;  from  miiralf/ia  by  the  constant  chanicter  of  the  pain  and  the 
tenderness  on  pressure  which  often  relieves  the  pain  of  neuTidgia. 

Trrafi/imt. — Secure  alisolute  rt-st;  if  in  a  limb,  by  enveloping  it  in 
cotton  and  applying  a  splint.  U§e  local  applicjitious  of  heat,  or  roUl, 
as  may  be  motut  agreeable  to  the  patient.  Intense  pain  calls  for  ktfpo- 
dermatic  injectioM  of  morphine,  cocaine,  chloroform,  atropine,  or  of 
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sterilized  water  into  the  vicinity  of  the  aflfeeted  nerve  or  soraetimee 
into  the  nerve  itself.  Relief  iiiiiy  be  oblaiiieU  by  the  use  of  biix- 
lern.  tlie  uctutd  rautrry,  or  the  cintnUnil  ifalanitc  rtirreiit.  For  chronic 
neiiriti-*  ubo  countj^r  irritation,  the  Kiilvanic  cuiTenl,  or  in  cases  of 
anai'sHkesia,  pamlysis,  or  mnK^^ular  iilropLy,  thu?  faradie  eiirrent,  with 
maK&age,  or  nfrtv-idreichiag.  Kognlnte  the  diet,  hours  of  sleep, 
exereise,  and  condition  of  tlie  primal  I'Ue.  and  treat  any  general 
disease  wliivlL  may  exist  aa  a  pathologifal  factor.  Tlie  proj^reaft 
towa-rds  recovery  is  slow,  n^ually  requiring  seveml  months,  Bometiuies 
even  a  year  or  more  for  complete  i-estopAtiou  to  healtli, 

Neubaujia,  -'the  prayer  of  the  nerves  for  pnre  blood,"  is  a  dis- 
ease of  the  nerves  characterized  by  paroxysniB  of  severe  pain  in  their 
coarse  or  distribution,  witlioiit  fever,  and  for  which  there  is  often  no 
deiDOnstnibli^  pathologienl  Iciiion.  In  some  eases  jw/erosijt  vrith  obi itrr- 
aiiiif/  arteritis  has  been  found.  The  disefise  may  be  due  ta  ehanges  in 
the  cells  of  the  spinal  cord,  nerve-roots,  or  ganglia,  or  to  a  change  io 
the  quantity  or  quality  of  the  blood  supplied  to  the  nerves.  It  is  apt 
to  ocenr  in  those  wlio  are  antemic,  ueuraatben ic,  or  debilitated,  in  the 
conrse  or  us  a  sequel  of  malaria,  syphilis,  rheumatism,  or  gout.  It 
may  be  reflei  in  origin  from  a  diseased  tooth,  when  the  pain  is  referred 
to  &t>und  teeth  ;  a  stone  in  the  kidney,  when  the  pain  may  be  felt  itt 
the  testicle  or  foot ;  and  sometimes  it  is  due  to  exposure  to  cold  or  to 
compression  of  a  nerve  by  a  scar,  tumor,  or  narrowing  of  a  foramen. 

Ti<^  douioureuXf  or  irif acini  nruralffia^  is  a  severe  form  of  neuralgia 
of  one  orjill  ihrce  of  the  branches  ^^f  the  filth  nerve.  It  occnrs  most 
frequently  in  those  past  middle  life. 

DtaffHvsis. — ^The  di^nosis  is  easily  made  from  the  eicrueiating 
character  of  the  pain,  nuliating  iiloi>g  the  branches  of  the  nerve  and 
coming  on  in  paroziy&ms  Iretveen  which  the  pat.ienL  tnay  feel  perfectly 
well.  Often  there  is  liypenesthtwia  of  the  painful  area  during  the 
paroxysms  and  in  the  intervals,  so  that  the  patient  e^unot  ben-r  the 
slightest  tonch. 

TretUm*^, — After  a  reasonable  trial  of  quinine,  arsenic,  stryc^bnine, 
gelsemium,  e^lcliicum,  the  salieylateB,  mercury,  and  iodide  of  potJts- 
aiuni,  US  may  l>e  iodiiateil.  and  the  removal  of  any  sonrce  of  irri- 
tatiou.  such  as  a  diseased  tooth,  and  the  effect  of  change  of  cHmate, 
if  the  disease  persist,  resort  must  be  had  to  sni^ical  treatment, — 
neurectasy,  iieiirotoniy,  neurectomy,  or  removal  of  the  Gai«erian 
gannlioH.     (,8ee  Oi-krations  us  Xkkvkk.) 

yeumlffia  of  ttampx  and  Hears  should  l)e  treated  by  excision  of  th« 
scar  and  of  the  diseasi-d  ends  of  the  nerve.-i  which  are  affected.  These 
may  be  JibromaUi,  or,  ocfatiioually,  nfurMnafa,  which  Lave  developed 
on  the  ends  of  the  nerves  (see  Xei;bouata).     Seun  bae  sn^eeted 
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aDifrtitaf  ion  nf  the  nerre  euUs  sii  as  to  make  'a  flap  of  epIoeuriDm  io 
oovtfrover  tlic  eml  of  the  iiene. 

lNjrui(»  OF  NEKVES  Atv  more  comiuoti  in  tbe  upper  extremitifn 
than  in  tlie  lower.  The  nerve  may  be  avnitied,  severMi,  laoerutcil. 
cujiit  lined,  ur  compreSBMl,  as  the  result  of  woands.  fractures.  (iiKlut^a- 
tiitnei,  or  the  fijrmation  of  rallii&  '*  Crutcb  pal^''  is  caused  by  cnntu- 
M'lti  of  the  nerve*  in  the  axiUu  by  the  use  of  crdtrhes.  The  museulo' 
fipinil  ni^rve  niity  t>u  {Kiralyzed  from  lying  long  in  a  pt'ieition  to  pr«ss 
the  nerve  ngaiinst  the  txtue — sometimes  seen  iu  drunkardg  afler  pro- 
lonfred  sleep. 

fi^mptirmt, — In  mntumifn  or  eomprrgmon  of  a  nerve  the  symptomA , 
are  numbDes;,  tingling,  and  more  or  less.  Iors  of  motion  ODd  eeusa- 
lion  in  the  part  supplieil  hy  Ilie  nerve,  which  may  Ije  tempornry  ; 
or  ill  Kevere  injuries  tlie  paraly!<iis  may  be  permanent.  After  cuiu- 
plete  division  "'W'allerian"  degeneration  takes  phn-e  and  extends  id 
tlio  direction  of  the  nerve  current,  the  vhit«^  sntistauce  of  Schwann 
is  destroyed,  the  nuclei  of  the  nheuth  mattiply,  and^  finally,  tlie  axis 
cylinder  is  destroyed,  while  the  musrles  sliow  the  ■"  reaction  of  degen- 
eration." The  degenerative  pniccss  is  usually  complete  in  three  or 
four  weekHi,  after  which  there  i»a  regeneration  and  oft«n  re^M^mtJon 
nf  function  even  iu  nerves  wliirh  have  not  been  nuited  by  openitiun. 
If  tlie  ends  have  been  united  the  regeneraliou  takes  place  sooner  and 
Uie  ftinrtion  of  the  nerve  is  more  likely  to  be  restored.  Certaiu  late 
Kufn'fity  changes  take  place  in  the  paralyzed  parts  with  atrophy  or 
contraction  of  the  muHL'les,  dry,  glossr?,  or  an  abnormally  ]tepspiring 
skin,  fulling  out  of  the  hairs,  ehang^s  iu  the  nails  felons,  and  some- 
times a  burning  puin.  called  by  Mitchell  "eausal^a." 

Trfnimcnt. — lU'^iiiiitc  the  divided  cuds  wf  sovtreil  i)<?rvfi8  and  pre- 
vent atrophic  changes  iu  the  muscles  until  the  iierves^  have  been  re- 
Btured  tp  their  integrity  by  the  UHeof  ekt-lrieity,  massage,  and  hot 
and  cold  doncLi^s.  For  Uie  piiiii  of  eausulgia  apply  cwld  water  or 
reitcated  blisters  over  the  coarse  of  the  afTecled  uerve. 


ni'EKATIONS   OK   SERVES. 

The  princiiMil  oi>enitions  ou  nerves  are  :  1.  Neurectasy.  2.  TJerw- 
Huture  and  nerve-gnifting.  3.  Neurotomy,  with  or  without  avnisioD. 
4.  Neurectomy. 

Xi-;r«i':<'rAHY.  oh  ?fERTK-BTBRTriiTx«.  has  been  done  for  iilaxia, 
lieurttlH,  nennilgia,  muwiiUir  Mpasm,  and  e8i>efially  for  si-iatica. 
AceortJiiig  to  Vogt,  a  nerv«  cau  be  stretched  orie-twenticlh  of  its 
leiTKlh.  yiirlding  most  at  its  spinal  eud.  The  iK'neticial  fffeclsof  neii- 
r«'cUi*v  are  pnihiibly  due  l^ichaugea  in  its  nutrition  from  ai-tioii  on  its 
■pinid  tirlf^o,  Lo  niplure  of  somn  nf  ilit  fibres,  or  to  the  breaking  up 
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of  adhesions  in  the  course  of  the  nerve.  The  direction  in  -wliicli  trac- 
tion is  made  is  importatit :  ftir  Ibo  rplipf  of  ;i«m  pull  ;i'.v!iy  fmni  tlie 
cord,  ami  fur  tlie  relief  of  njuntm  ]>i]]l  towimU  tin.'  i  unl. 

Ntrrtchiii)j  Uii-  8i-Mlic  Xcrfi:—W\i\\  the  piitieut  atHesthetizcd  and 
lying  on  liiK  fuce  or  !>idc,  make  a  longifadiiial  iucisioa  from  the  glu- 
teal I'uld  four  inehos  downward,  midway  lietween  the  tuberosity  of 
the  ischium  and  the  great  trochanter.  On  inuiaing  the  deep  f:Lseia 
the  bitiepa  muscle  will  he  exposed  and  the  nerve  will  be  funiid  at  its 
outer  border  just  befor*  it  passes  beneath  the  nniscle,  in  a  direction 
downward  and  inward.  The  nerve  is  liouked  out  by  means  of  the 
finger,  and  the  limb  lifted  Irom  the  table  by  means  of  it ;  or.  if  pre- 
ferred, n  Bpriiig  balance  with  a  hook  may  be  used,  so  that  tlie  amount 
of  force  tan  be  accurately  measured. 

NKRVE-SuTtJKK  AND  Nekve-Crafting. — This  may  he priman/,  if 
done  at  the  time  ef  the  accident  or  previuui*  to  degenei'ative  chaugeN ; 
or  ^^rojuJan/,  when  performed  after  the  establishment  of  dejfenerative 
changes,— w«ika  months,  or  even  year*  subsequent  to  the  injiirj'. 

In  jiwwtrfrt»"y  snture  ns«  an  Ksmareh  bandage  in  order  to  liavo  a 
bloodless  tield  ;  find  the  ends  of  the  nerves  and  eicifte  the  bulbous 
eulargi-monl,  whiih  is  usually  found  on  the  proximal  eiid,  and  freshen 
the  di»tal  end,  which  is  usually  Wiist«d.  Approximate  the  ends  by 
flight  stretcbiug  and  i^uture  with  fine  silk,  u.singusmallround  needJe. 
The  suture  should  Lie  pas-ned  entirely  through  the  nerve,  including  all 
its  structures.  If  the  ends  cannot  heapproxiuiated  without  ton  much 
stretching,  the  gap  mny  be  bridged  by  menus  of  a  flap  t^iken  from  one 
or  both  ends  and  turned  dow  n  to  meet  the  other  end ;  or  by  Uerve- 
gpaftiug,  by  asing  a  section  of  nerve  (rom  a  freshly -am  jiutated  limb, 
or  from  a  lower  animal,  or  the  spinal  cord  of  a  i-abbit ;  or  a  portion 
of  the  bone  may  be  resect-ed  (von  Bergmanu),  in  order  to  shorten  the 
limb  and  permit-  appro\imatiou  of  the  nerve  ends.  After  closing 
and  di^^ing  the  wound  phue  the  limb  on  a  splint  in  the  po^itioD 
wbieli  causes  least  tensiun  to  the  nerve  until  union  takes  place.  Wil- 
laiil  reports  t'23  primary  sutures  with  US  cures  and  130  secondary 
sutures  with  HO  per  wnt.  improved  ('Da  (."<wtn), 

NiiUK'tTDMY  WITH  OH  WITHOUT  AvL'Lsiov. — Xfiorotomy  is  Sim- 
ply division  of  a  nerve,  and  i-s  nirely  done  alone,  lieing  usnally 
act'-onipan led  by  avulsion  either  of  it«  i>erlpher;il  or  central  iMjrtinn. 

Nli^tnti:»TOMY  isexsection  of  a  pt)rti(in  of  a  nerve  or  of  the  entire 
nerve.  Neurotomy  and  aem-ectomy  arc  tisually  performed  upon  sen- 
sory or  mixed  nerves  for  the  relief  of  neui-algia.  occasionally  for  the 
relief  of  x|iasru.  as  in  lortieollis  or  "'tic  convulsil." 

Upi:h\tIo\s  OS  SriiciAL  NKKVtSi. — The  Sapra  orbititt  Nfrve. — 
Make  uu  tuciniou  one  iach  long  through  the  site  of  the  Abated  off 
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eyebrow,  exposing  the  siiprsi-orbitftl  notch  or  foramen  ;  seize  the 
nerve  as  it  escapes  from  Uie  foramen,  sepanite  it  from  its  vessels, 
divide  it,  and  avulso  the  di»tal  portioit  by  rolling  the  nerve  around 
the  blados  of  the  forceps. 

The  Sitperiin-  ^fl^JrUiar^/  Wrmort  of  the  Fifth  Jicrtte.— Expose  the 
infra-orbital  foramen  by  an  incision  about  one  and  one-Imlf  inches 
long,  just  Ijeiow  the  lower  border  of  the  orbit.  Find  the  nerve  ns  it 
emei^es  from  the  foramen  deeply  situated  beneath  the  origin  of  the 
levator  labil  Bup<erioriH  mosele,  and  tie  a  silk  ligatui-e  around  it. 
liaise  Hie  periosteum  covering  the  edgi-  ami  floor  of  tlie  orbit  by 
menus  of  a  thin  n'tractor,  cut  away  witli  a  goug*:  the  bony  mar(;iri 
above  the  fonimen,  drag  the  nerve  into  the  orbit,  divide  it  as  far  back 
as  possilik^  v-ifh  blunt-pointed  BcisHors,  and  then  avnlse  it  n-ilh  itH 
periphfTuI  branches- 

Rcmovtil  uf  Mfch^Ta  Gtinffliou  with  the  Sfcond  DivUiioa  of  the  Fifthi 
Jfertx. — Merkel's  ganglion  is  witnated  in  the  sphenomaxillary  fo 
just  below  the  superior  niiixillary  nt-rve,  t«  which  it  is  iittaohed  hj 
its  sensory  roots.     Make  an  incision  adjust  dcscrilieil  for  tLo  sujierior 
maxillary  nerve,  and  if  more  room  is  reipiired,  add  a  vertical  incision 
from  the  middle  of  the  firt^t  downward  towards  the  upper  lip,  but  do 
not  open  the  cavity  of  th«  mouMt.      Separate  the  nerve  from  itsJ 
Tfiffiels,  (wcuro  it  with  a  silk  ligature,  and  divide  it  distal  to  the  liga-f 
lure.     Open  the  anterior  wall  of  the  antrum  by  means  of  a  goiige^j 
incliidiiig  the  floor  of  the  infra-orbital  eaual,  so  that  the  nerve  cau  baj 
dmwn  into  the  antrum.     Guided  by  the  nerve,  the  post*pior  wall  of 
the  antrum  is  opened  in  a  similar  manner,  l>eing  ['areful  not  to  injure 
the  internal  maxillary  artery  in  Ihe  sphenomaxillary  fossa.     Trace 
the  nerve  biick  to  its  point  of  escape  from  the  fommeii  rotuuduia, 
whei-e  it  and  the  VidiMi  nerve  just  below  are  divided  with  curved, 
blunt-pointed  scissors.     By  gentle  traction  the  nerve  is  withdrawn, 
and  Meckel's  ganglion  tisnally  comes  with  Jt.    The  periphenil  portion 
of  the  nerve  is  thvu  avulsed  in  the  usual  way.     Hemorrhage  is  ooa- 
trolled  by  pricking  witli  strips  of  iodoform  gauze,  which  may  be 
removed  after  twenty-four  hours  and  the  wound  closed  by  sutures. 

Tiif  Jtifrrior  IhnUil  jN'mv, — Tltis  may  be  exposed  by  an  tsirrnnl  or 
ifUmud  ini'ision.  Extenud  incUiou  :  Make  a  two-ineh  incision  uluiig 
llie  lowcT  border  of  the  jaw  from  a  little  behiud  Ibe  angle  to  the 
notch  for  the  facial  artei-y.  Expose  the  angle  of  the  bone,  dclsu-li  Ihe 
ianertion  of  Hie  uuiBseter  muscle,  and  open  the  bone  with  a  tivphine 
or  chisel  an  inch  and  a  quarter  above  the  angle,  about  the  centre  of 
the  nuiius,  exposing  Ihe  nerve  in  the  inferior  dent-d  canal.  Uook  itj 
out  and  restwt  or  divide,  and  avulscthe  jH>riphei-al  portion.  Intrriud} 
incuicn:    Hold  the  luoath  opeu  by  a  gag  ou  the  upjiosit^  side  ;  make 
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an  laciaiott  through  tbc  mucoua  membrane  &\i>ng  the  soterior  border 
of  tlie  ramus  of  the  lower  jaw  and  lielaeli  it  from  the  inner  side, 
insert  tLe  finger  between  the  internal  pterygoid  muscle  and  the  ramus 
and  find  the  sharp  projection  at  the  opening  of  the  inferittr  dental 
foramea.  Catch  the  nfirvc  just  before  it  enters  the  foranten,  on  a 
blunt  bonk,  avoiding  tbe  iut«rna.l  liiteml  ligament  aud  inferior  dental 
artery,  draw  down  and  divide  nr  res4?ct  it. 

RcmoiHtl  of  the  Gff9ai'ri(tn  GatiglUin. — The  Uariley- Krause  method  is 
the  besL  The  eye  of  the  atTccted  side  may  be  protected  by  uniting 
the  lids  for  tbree  or  four  day*  by  two  or  three  fine  sutoris.  Shave 
the  entire  scatp  and  thoroughly  disinfect  it.  Make  a  hon^eshoe-aliaped 
osteoplastic  flap,  beginning  at  a  point  about  one  inch  behind  the 
external  angular  process  of  the  frontal  bone,  catting  upward  and 
around  to  a  point  jnst  in  front  of  the  cm*.  The  vertical  and  horizontal 
diameters  of  the  flap  are  at>oiit  three  inches  at  the  widest  part,  the 
Itase  being  not  so  wide.  Divide  tbe  bone  along  the  same  incision  by 
means  of  a  chisel,  saw,  or  surgical  engine.  Use  a  hook  or  elevator 
t«  pry  out  the  bone  at  the  top  nntil  it  bi^eaks  acrois  its  base  or  neck, 
and  tnm  it  baeb  as  on  a  hinge.  If  the  middle  meningeal  artery  is 
ruptured,  secure  it  by  ligature  or  packing.  Cut  ofl"  any  &harp  frag- 
nieuti  or  enliu'ge  the  opening  in  the  bone  towards  the  base  of  the 
skull  by  means  of  Ijone-l'orceps.  Do  not  open  the  dura  niater,  but 
separate  it  gently  from  the  flmvr  of  the  middle  fossa  until  the  third 
aud  seeocd  divisions  of  the  fifth  nerve  are  ?**n  converging  tjackward 
from  the  foramen  ovale  and  foramen  rotundum  respectively.  The 
ganglion  is  situated  at  the  |>oint  of  convergence  of  these  two  aerves 
on  the  anterior  surface  of  the  petrous  portion  of  the  temporal  bone, 
between  the  p*^rioste»m  and  dura  maler,  or  l>etween  two  layers  of 
dura  milter.  Raise  the  brain  gently  by  means  of  a  broad  retractor, 
&ei7.e  the  roots  Ix'hind  thi'  ganglion  by  means  of  catch  forceps,  cut 
the  second  and  third  divisions  close  t^  their  foramina  of  exit ;  make 
gentle  traction  or  rotation  of  the  fureejts  and  avnise  the  ganglion  by 
the  roots.  lie  careful  not  to  wound  the  cavernous  sinus  or  attempt 
to  remove  the  fii-at  division  of  the  fifth  nerve.  Tbe  greatest  difficulty 
during  the  o^Htnition  is.  caused  by  hemorrhage,  which  must  be  cou- 
trolltMl  by  packing.  .St^melimes  it  1.4  neee.'^sary  to  do  the  oppmtluu  in 
two  stages,  leaving  the  packing  in  for  two  or  tlirec  days,  then  reopen- 
ing the  wound  and  completing  the  operation.  Pack  the  wound  lightly 
with  iodoform  gauze  aud  close  it,  leaving  siifficient  space  for  removal 
of  the  gauze,  which  may  be  done  at  the  end  of  twenty-fonr  or  forty- 
eight  houi-s.  Au  electric  light  with  a  reflt^ctor  is  of  gre;U  assistaiuw 
in  the  operatioo.  The  mortalitj"  of  the  operation  is  from  10  to  20 
per  tie  at. 
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AUi^'i  Optrradon. — Instead  of  remnving  Ih^  fias»rian  pingUnti, 
RotMrrt  Abl»c  ailiises  the  followiag  operalJon  ;  !Make  i.\  verlinil  iiiri- 
sidu  fhroiigU  the  scalp  and  temporal  muscle  just  above  the  uiiJJle  of 
■lie  zygcmin,  relru-t  th«  tnascle.  and  tiuk<>  na  opening  in  Die  skill)  one 
iucli  uiitl  11  half  in  diAinctPr.  Separate  the  dara  malcr  fruni  the  Iwiuu 
until  tbrt  seconil  and  third  bniochea  o(  the  fifth  oen'e  are  expcised  at 
their  entmiic«  into  lh«  foniiuf  n  rotandnm  and  foramen  ovali*.  Seize 
the  nerv(s  with  forceps,  divide  thera  at  their  fommiDa,  and  avulae 
them  from  the  Oasseriaa  ganglion.  Arrest  liemorrbage  by  packing 
for  a  whik.  ami  then  place  a  ver>-  thin  piece  of  sterilized  ^tta 
percba  ti^ac,  ahoot  one  and  one-fotirth  iuchca  long  by  about  throi^ 
fourths  of  an  inch  in  breadth,  over  the  foramina,  let  tbe  dnra  roaler 
fall  into  place  over  it,  and  close  the  wound. 

Thf  fitTcnth  -V'TTv. — Expose  the  ticrve  at  its  point  of  eiit  from  the 
stylomastoid  forauieti  by  a  twoaod-a-half  inrh  incision  l>ehiud  the 
ear,  (rJtteuding  from  the  level  of  the  externfti  auditory  lueatns  down- 
ward to  the  angle  of  the  jaw.  Expose  the  posterior  border  of  the 
pnmtid  gland,  draw  it  forward  and  bring  into  view  the  apon^riirusis 
of  theslernocleidoinarttoid  muttcle.  The  nerve  is  found  lietween  these 
two  at  a  di-ptb  of  o»e  to  one  and  a  half  inches  id  front  of  tlie  fuscia 
Covering  the  prevertebral  uinscleii,  a&  it  pii8se.s  from  its  foremen  to  the 
ramos  of  the  jaw.  The  nerve  is  caiiglit  np  ou  a  hook  and  stn-tchwi 
or  divided;  if  divided,  facial  paralysis  results.  It  may  al»o  be  ex- 
posed byau  incision  in  front  of  the  car,  by  findintconeof  the  pritu-ipal 
bnuichcs  in  (he  parotid  gland  and  tracing  it  back  to  the  main  tnink. 

Th'.'  Spiiuil  Acc^aaory  -\>rn?  a»d  OreUv!  I'Urus. — Slake  an  tueision 
along  the  anterior  border  nf  the  stcriiouiastoid  muscle,  with  its  centre 
opposite  the  hyoid  biiiie.  Dniw  the  mnscle  outwanl  and  exp'Kii'  the 
iierve  as  it  entenj  the  muscle  on  its  under  side.  Or  make  a  two-inch 
incbiion  aliontthe  middle  of  the  postrrinr  border  of  theRtcrnoinjisloid 
nioBcle  and  cxixise  the  nerve  a*  itpas»i<s  from  the  posterior  l»ordcr 
of  that  niut^le  downv'ard  and  iHickward  to  the  trapejsiu&.  Tbt^ 
branches  of  the  tvi-i'if^  jtl^xim  are  exposed  by  the  wnie  incision  sntl 
may  Iw  ni-t^niwNl  by  t  heir  coiirHo  npwnrd  and  downward  from  liebiud 
the  Hternomuxtoid  nniscle. 

Tfir  munruJtmiiirtii  ui-rcr.  is  lieot  exposed  by  a  lAo-iuch  iiieiaiiiii  over 
the  KpiK'o  U'tween  tliv  biwps  and  snpinator  !oiig-iw  muscles. 

Thf  rjifrn'tl  jH'itHl'tit  >\rprri)ttnil  itrrn'  may  l»c  f*^iH>!4od  iiH  il  winds 
arouitd  the  neck  of  the  tibiila  by  an  incision  two  irichiK  kiii|;  from  (h« 
bead  of  the  fibula  downward,  or  bysu  incision  along  tlie  inner  border 
of  th<r  tt*n.d(in  of  tlic  biajMi  just  abov«  its  i insertion. 

The  other  principal  nerves  of  the  eKti-umities  ciui  iMually  be  ex- 
powHl  by  the  incifiiom*  made  for  ligating  Um  corresponding  arterioR. 
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THE  ■SiiSlL 

KESTOHATloy  OF  THK  N<J«K. — Tilt;  IwVtHii  m<ihwi  is  pi'rformed  as 
follows  :  First  iisferlaiu  ILesize  uf  tLie  ll;ip  ut'CLtssaiy  by  futtiiigouta 
paper  patteru*  taking  a  uOriiuU  aum  of  suitable  size  a&  %  standurtl. 
Tliis  piirt^ni  is  somewlial  pear-shaped  witL  a  projection  sit  tli«  large 
eiiil  friiiii  wbi(rh  tbo  eiiluiiiii:i  uf  tb&Duse  istu  Vm  made.  Dlssoft  uflap 
the  shape  of  this  piitterii,  but  one-thirii  larger  in  order  to  allow  for 
Bhriiiku^c,  from  the  forehead  of  the  patleut,  leaving  it  attached  l)y  a 
p«di4.'le  which  eomaiiis  the  iniguliir  arterifR  at  the  rcK>t  of  the  iiosc. 
Titrn  (he  flap  into  position  and  atUu.'h  hy  Sne  sutures  lo  tbRSurfaee 
which  h;i3  already  been  fresbeued  and  prepared  for  its  reception; 
the  wings  and  nostrils  are  formed  bj  tumiiig  the  lateral  part  iiiward. 
and  the  septum  by  @tit«hing  the  projection  a1reil>dy  moufioned  to  the 
upper  lip.  Wh4^n  the  nas^d  bones  are  deficient^  use  Koenig'a  method 
uf  directing  np  with  the  flap  a  thin  layer  of  bone  which  is  separated 
by  means  of  a  sharp  chisel.  The  defect  in  the  forehead  is  closed  as 
far  as  possible  by  disivecting  np  the  edges  and  introduciag  sntnres, 
leaving  the  remainder  to  heal  by  granulation  ;  or,  skin-grafting  may 
be  used.  The  llalian  or  TugUacotUm  method,  named  from  T;iglia- 
coz»i,  is  performed  iu  the  same  way  iis  the  metliod  already  described, 
except  that  the  flap  of  skin  is  obtained  frota  th«  arm  or  finger  of  the 
patient. 

Foreign'  bodies  in  the  Dose  are  seen  most  frequently  in  cbildrnn 
and  may  consii^t  of  pebbles,  beans,  peas,  or  sometimes  maggots.  In 
yoang  children  the  first  nyiaplom  may  bo  the  OcOurrencc  of  a  mu- 
copurateut  discharge  or  of  hemorrhage,  when  an  examiaatiou  will 
reveal  the  piiwenee  of  the  foreign  bodies. 

Treat inetU.^W hen  possible,  remove  the  body  from  the  front  with 
forcep,**  or  a  tenaculboi  j  or  blow  it  oat  by  inserting  the  uo7.zle  of  a 
Politzer  twig  into  the  unobstructed  nostril  and  inflate  the  pharynx 
while  the  mouth  is  kept  shut ;  or  push  it  tbrongh  the  nose  into  the 
pharynx.  For  the  removal  of  the  larvjc  of  inaecte  use  an  injection  of 
equal  parts  of  chhiroform  mid  water. 

Ei'iKT.\sis,  or  KEMmtRHArit;  fhom  thm  KOBE,  is  sometimes  a 
very  annoy iiig  and  may  be  a  serions symptom. 
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QtiueB. — The  source  of  the  blood  may  iw  alceratioD ;  traomattsm, 
prcxltfciog  abrasions;  i>ioic«  apon  the  ooeeor  bca<],  witb  or  vitlioat 
fractare;  fcw'cwwton.  caused  by  h>»ivyexplusioDs;  chanffefrvmatlfKJtrr 
to  a  rarer  atiiiiM^phere  ;  sudden  efforts,  such  as  coughing  or  soefvzing; ; 
coni/ritlion  of  the  h[<KMi-vf^f In,  as  iu  apoplexy  or  a  pletborii;  liabit ; 
oeriain  <Xi«e<t*e«,  as  typhoid  fever,  scarvy,  purpura,  and  diseases  of  tb« 
liver,  hearl,  and  kiditeya  It  is  Bometimes  vicarious  of  suppressed 
meoKtruatioii,  uriaution.  or  perspiratioa.  Often  tlie  c^use  is  Dot 
apparent.  The  amount  of  blood  varies  from  a  few  drops  to  enoagh 
to  enddDgcT  the  life  of  the  putieut,  and  the  bleedJL^  Diay  coDtiDoe 
for  from  a  few  uiiuutes  to  several  da^u  It  usually  4M>mes  from  one 
nostril,  but  may  come  from  both,  and  escapes  through  the  aoterior 
narus,  i-jcept  when  the  patient  liea  down,  when  it  may  be  swallowed 
or  get  into  the  larynx,  whence  it  may  be  vomited  or  roughed  up. 

TrrdUment. — Any  ruuse  for  the  hemorrhage  which  can  be  discov- 
ered sliould  if  possible  be  removed.  If  the  hemorrhage  U  slight,  such 
remedies  as  pressure  on  the  sides  of  the  nose  with  the  thumb  and 
finger,  the  applicatiou  of  cold  to  the  bai;k  of  the  ueck,  and  the  use 
of  astringents,  ice-wat*r,  hot  wjitcr,  alum,  taonio.  cocaine,  antipy- 
ria,  or  adreaalin  as  a  nasal  doucbe  may  be  osed.  The  patient's  hemi 
should  be  kept  elevateil.  If  these  methods  fail,  or  in  severe  casei^ 
without  wasting  time  in  the  trial  of  uncertain  methods,  the  uaisiJ 
cavities  abould  \xi  tamponed.  This  may  be  done  by  meftos  of  Bel- 
loc<t'R  (^siDnula  or  a  male  catheter,  or,  better  still,  flo/frf**  mfthitd. 
Itobert^  atluch^a  sponge  tit  one  end  of  a  silk  ligature  imd  piishtis  it 
boL-k  through  the  nose  until  it  reaches  the  posterior  opening.  Sim- 
ilar Hpongcs  or  piidti  with  a  hule  iu  the  middle  are  sticc-essively 
threaded  on  the  liguture  and  pushed  backward  until  theeniin^  cavity 
is  Glled. 

Emtyema  of  the  Bony  Sittuses. — The  caiuie»  of  empyema  an-^ 
tnmmatism  ;  carious  teeth  (in  the  maxillary  siuus) ;  tbo  eutranco  oft 
forci;:ii  IxMlif'M,  IIS  bullets,  splinters,  or  iiisect-'«;  t^ypbitisur  1ub<^rcu~ 
losLs  ;  but  tlie  most  common  cause  is  the  extension  of  infection  from 
the  mucous  mcmbraue  of  the  oose   following  rhinitis,   especially 
during  an  altiwk  uf  iuHuenza. 

Si/mjitomji, — ^Empyeiua  of  the  maTiUary  antrum  js  indicated  by  in- 
fniorbilal  pain,  tenderness,  and  sumetimestitdemauad  swelling.  The 
tlow  i.f  pus  is  not  continuous  but  intermiltent^  often  ocruning  when 
lite  hi-ud  in  IhtiI  Airwaril.  Kxaininutioii  sinews  the  pus  t-svcajiiiig  from 
the  middle  aieulua  The  patient  oll«n  comphiins  of  an  offensive  loilor 
wliU-h  in  ]M>ii'4-ivi><l  at  timei^  Transillumination  by  ineaut^or  an  elec- 
tric light  III  the  mouth  may  show  opacity  of  tlic  alTectMl  aninim. 
Whenlhii/*-on/«iV  ainiut  and  imtrrior  rfhuutidal  rrllM an^  ii&'evtvil  the  paiUf 
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t«DderDes»,  oedeuia,  and  swelling  are  felt  nnder  the  saperriliary 
ridge,  and  there  may  be  congestion  of  theconjoDctiva  and  redoma 
aruuud  the  eye.  The  flow  of  pas  is  continuous  and  not  intermitl«.*iit 
as  in  maxillary  abscess.  Esaiuiiintion  of  the  nose  shovs  the  pus 
esi'aping  from  the  middle  nieatns,  a  little  iii  front  of  and  above  the 
opciiiikg  of  the  maxillary  antrum.  When  the  spheiMulfil  sinuH  and 
poxti-riur  ftbriiuijlal  cells  arcaffeW^'d,  the  pus  escapes  alKive  the  middle 
turbinated  Iwne  in  the  superior  meatus  of  the  nose,  and  exatniaatiou 
with  the  pi-obe  ntay  reveal  the  pr&iencc  of  bare  bone, 

Trcatnu-nt. — Abacesa  of  the  ajtlntm  of  Hujkmwe  may  be  fii-sL  treated 
by  irrigation  through  the  natural  opening  in  the  nose  with  salt  or 
borate  of  sodium  solution.  If  this  fail  to  cure,  establish  free  drain- 
age by  extractiog  ii  bicuspid  or  uiolar  (ooth,  if  diseased,  and  opening 
into  the  antrutn  through  the  socket  by  means  of  a  drill  or  tnxar. 
If  the  teeth  are  sound,  open  the  antrani  juat  beneath  the  malar 
process  above  the  root  of  the  second  bicuspid  tooth  by  means  of  a 
drill  or  trocar.  Put  in  a  small  raetalUc  drainage  tube  and  irrigate 
daily  with  solution  of  boracic  acid  or  biehlorlde,  followed  by  tlie  use 
of  sterile  water.  In  ehronie  cases  it  may  be  necessary  \«  curelto.  the 
iuterior  of  the  abscess  cavity.  In  abscess  of  theyrwiNr/ «rMua  enlarge 
the  infiindibulum  by  the  removal  of  the  anterior  portion  of  the 
middle  turbinated  bone.  or.  better,  oi>en  the  sinus  externally  just 
alxjve  the  superciliary  ridge.  Make  a  transverse  or  vertical  incision 
through  the  skin  and  fuseia  and  o[>en  the  l>ODe  by  mciinsof  a  chisel  or 
gouge.  A  drainfige-tube  should  be  introduced  through  the  infundi- 
hulnm  and  the  cavity  irrigated  and  di'aiaed  through  this  and  through 
the  external  wound.  This  operation  also  gives  access  to  the  anterior 
ethmoidal  cells.  Abscess  of  the  sphrmoidal  Himui  and  of  the poxfcn'ur 
rlhmoiUdt  <xU»  may  be  drained  by  enlai^ing  the  natural  openings  in 
the  superior  meatus  of  Ihe  nose  by  means  of  a  trocar  or  trephine^ 
removing  if  neeesaary  the  middle  turbiualed  bone  in  order  to  give 
room.  Great  care  is  necessary,  in  operations  on  the  sphenoid  and 
ethmoid  bones,  to  pi-event  penetration  inio  Ihe  cavity  of  the  skull 
aad  infection  or  injury  to  the  braiu  or  ils  membrauos. 

THE  LARYNX    AND  TRACHEA. 

PRAOTmE  OF  THE  LABYNX  Is  not  3  frequent  iiyory,  and  is 
ally  the  result  of  blows  or  violent  grasps  upon  the  throat*  The 
piurts  usaiilly  affected  ai-e  the  thyroid  and  crict>id  citrtilages.  The 
nifinflotiM  are  shock,  pain,  dysptitesi.,  r:ipid  swelling  of  the  ueck,  diM- 
cully  in  speaking  or  swallowing,  coagh,  and  expect  oral  ion  of  bloody 
mucus.     Emphysema  anil  ugdenia  of  the  glottis  may  occur. 

iV(>j?«osHt.— Of  twenty -seven  cases  reported  by  Hunti  ten  recovered 
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and  sevent.eeii  died  (Wliartim  and  Curtis).     The  prognosis  is  most 
scriotiK  iit  fnictnre  of  tlie  cricoid  cartilage. 

Tvfaiiacnt.. — Piit  the  patient  to  lied  iiml  apply  soothing  appltra- 
tioua.  If  tli(:re  are  Bigns  of  obstmctioit,  with  L^niliarniseoil  resfiint- 
tioii,  puttheliugcriiilbcliiryiixaiidttttcinpt  ttvcorrwst  the  ileforiiiily. 
Failiiip  iu  this,  perfrirm  iiitiibntioii  or  tracheotomy.  In  nouic  riu««  it 
is  bent  to  expose  the  fragments  by  an  incision  and  suture  tliern  in 
place. 

Foreign  Bodies  in  tee  Aitt-PAasiAGEa.— a  coininon  noeitlent, 
especially  in  cliildreii,  is  the  ItMifri'meiit  tif  a  foreign  tnMly  in  tlie 
larynx,  tmelicji,  or  bt'onchi.  Thi-se  budii-s  usTuilly  enter  during  a 
eaddfn  inspiratory  eliart,  ns  in  hiughing,  coughing,  vomiting,  or 
strangling,  and  miiy  consist  of  foiwl,  especialiy  meat,  grains  of  com, 
beans,  Itciid.'*,  pins,  bnltouH,  coins,  ]>eucils.  falne  teeth,  and  occasion- 
ally pus  or  blood.  The  body  may  lodge  in  the  laryui,  or  it  may  pnss 
into  oue  of  the  brunclii,  especially  the  rij^ht,  iiiid  lodge  iu  onn  of  iti^ 
divi^ioni*,  to  be  f<>lli»w<;d  l>y  inftaniinution,  fil)^'e(!s,  or  gniigivne. 
Sometimes  the  laryiijt  is.  completely  occluded,  producing  death  iu  a 
few  uiiuutei>i,  as  in  three  cases  in  the  writer's  experience,  in  which  a 
portion  of  meat  iu  two  casra  and  a  collar-button  iu  the  other  were 
drawn  into  Iho  larynx, 

Hpiqitoma. — The  first  symptoms  are  interference  with  respir^ioa, 
a  feeling  of  sulTocatioii  with  spasm  of  the  larynx,  and  po^ibly  cough. 
If  the  body  is  large  euongli,  cyanosis  of  the  Ewe  and  agonizing  dys- 
pu<:ea  ivsult.  If  it  enter  the  tnicbeiL  and  i»  luovublc,  it  mny  be  heard 
ou  au.scultation  over  the  trachea,  moving  up  and  down  during  respi- 
nilion  or  couching,  aocnmpanied  by  wheezing  and  rftlcs.  If  the 
bmly  is  movable,  Uie  greatiest  distress  is  asiially  in  expiration,  when 
it  is  thrown  against  th«  glottis.  If  the  hu<ly  lodge  in  »  broucliiits  or 
oue  of  itH  divisions,  an^s^'ultatlon  niny  reveal  a  innrniur  or  dimin- 
ished respiratory  sounds,  or,  lat^r  on,  a  cirrn laseri bed  soUdiOcation 
with  duliiess  on  percussion.  Foreign  boiliea  have  lieen  knowu  to 
remain  in  the  lung  for  aeveraJ  years  and  tLeu  bo  expelled  during  a 
fit  of  uoughing. 

TrtaUiirnl. — Put  the  finger  into  the  larynx  and  remove  the  foreign 
body  if  pcjstiible,  taking  care  not  to  pres.s  it  iu  still  uion^  (Irmly. 
Invertr  the  patiout,  sliakc,  and  slap  him  on  the  t>uck  and  ch»it;  and 
if  this  fail,  perform  tmcheotomy  iit  nncc.  When  the  symptoms  anj 
not  urgent,  make  a  hiryngoscopic  examination,  when  the  IxMly  niu^ 
poeeibly  be  seen  and  removed  with  foroepe. 

If  the  body  is  liHtNv  in  Ili<-  I  ntclx^a  or  bronchus  aud  repeal*^ 
eCTorta  by  inveivieu  and  r<iLij,'liiJig  luive  faik'd  to  expel  it,  perform 
tntcheotomy  liefore  tlie  onset  of  intlamniation.     Usually  on  ojwoing 
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the  trachea  the  foreign  "body  will  be  expelled  tbrongh  the  opening. 
If  the  body  tie  inipa<'tpd  and  fail  h>  escape,  it  lujiy  lie  gently  seiirohed 
for  by  trin'beotoray  fnrcep*,  ajul,  if  not  fouud,  ii  tiilte  should  be  worn 
for  a  while,  in  the  bope  that  the  bttdy  may  later  on  bo  loosened  and 
«xi>elled.  The  tiucLeotoroy  wyuniJ  may  be  close*!  after  the  removal 
of  the  body,  provided  iiillammiitiuii  has  not  oecurri'd;  otherwise  a 
tnbt'  should  1m>  worn  until  the  influniuiatioii  has  subsided.  If  iui- 
IJiictetl  in  a  broiicUus  or  cue  of  its  divisions,  it  may  l>e  reuiovcd  by  an 
expert  throu^jh  aii  endoscope  iiitrodi]<j«<l  through  tJie  larynx,  or  by 
an  upenitinu  through  the  back,  niseeting  (ho  rilw  from  the  fourth  to 
the  eighth  next  to  the  spinal  coiunin  on  the  affected  side- 

(Edema  of  the  gix>tti8  is  the  most  dangeroma  complication 
of  latyijgitis,  and  is  due  t-o  iaQltration  with  serum  or  inflaoiinatory 
]kr(xlnetK  of  the  loose  eonneetivBtissao  beneath  the  miicocs  iueuihra.De 
of  tlie  larynx,  causing  a  rapid  swelling  which,  if  not  soon  relieved,  is 
apt  to  prove  fatal  by  asphyxia.  It  is  mnst  fret|uen(ly  the  result  of 
iujitrics,  AS  burns  or  wounds  about  the  month,  friictui'cs  of  the  luryux, 
tht>  iiihahitiau  of  steam,  but  sonietinies  follows  infection  in  the  coui-se 
of  scarlet  fever,  dijihtheria.  (.'rysipelas,  measles,  and  svphUis,  or 
ocnirs  as  A  complication  of  Blight's  disease- 

TUe  einnpfoinif  come  on  very  rapidly,  with  cough,  difficulty  of 
breiilhing  and  swallowing,  iiud  partial  or  complete  loss  of  thfi  voit*. 
Tbei-e  is  cyanosis,  with  ]irolru&ion  of  the  eyeballs,  and  the  patient 
iTiakea  frantic  efforts  to  breathe.  The  ^iwelling  can  usually  be  felt 
with  the  finger  aud  sceu  with  the  aid  of  the  laryngoscope* 

Tr^'atment. — Co<Miinize  the  larynx  and  scarify  it  freely  with  a 
Bbarp-]io)uteil  bistonry.  This  may  be  duue  by  the  sense  of  touch, 
Qsing  the  left  forefinger  as  a  guide  to  the  swollen  parts,  but  it  is 
better  to  perform  the  operation  with  the  aid  of  a  laryngoscope.  If 
thi&  fail  togive  relief,  iwrfonu  tracheotomy. 

Operationh  on  the  Larynx  and  Tuauuea. — ItUuhalum  o/ the 
tftri/«x,  or  O'lMci/i-r'H  operation,  t>i:)ii8iisls  in  the  introduction  of  a 
UK'tallic  tube  through  the  nioulh  into  the  larynx,  where  it  remains 
until  th*  obstriK'tion  for  which  it  was  introduce*!  hn«  b«^n  removed, 

Thf  Operation  of  Tntubntioh, — The  prrjper  sized  tube  is  selected  aud 
a  strong  ttilk  threiul  about  two  feet  in  length  is  piis^ed  through  the 
opening  In  the  ctdlar  of  the  tulK;  and  titnl  in  a  loop.  This  is  fiir  the 
pnrp'Wie  of  withdniwiug  the  tulM-  should  it  Hlip  into  th«  ix>Htpbagn$. 
The  nurse  holds  the  child  in  her  lap  in  a  sitting  position  with  ils 
arms  bound  tu  ita  body  by  a  sheet  wrapjied  around  it  and  with  its 
htTiii]  rcsling  iigainst  her  shoulder,  while  an  u.sKiNtaijt  Iw'hiud  steadies 
the  cUihl'-s  head  with  tnttli  h^nils.  The  gag  is  placed  in  the  left  side 
of  tbo  mouth,  in  charge  of  Ibe  lUiKi^tant  who  holds  the  head  steady. 


The  «argeon  seaf;  himseir  in  front  or  tbe  patieot  with  tb«  tDtrodaMr 
flrmly  attaebe^]  to  tbe  obtaralor,  over  which  the  tBl«e  ts  GIteil  And 
t(>Kt4Nl  OA  tu  lis  fuc'ililr  uf  (letai-hment  from  the  obturator.  With  (h« 
iustnimetit  helti  in  the  right  hand  (he  [>Dr:^eon  introdaoee  tlip  Vefl 
forefinger  into  the  pbarj-ox,  fwla  for  the  epiglottis,  and  hooka  it  for- 
wanl.  The  tube  is  then  introdnee<l  by  the  right  banc)  hngging  the 
root  i>(  (he  tongue,  the  tip  of  the  luhp  being  gui<)t^  intu  the  larj'nx 
by  vaeaaa  of  the  left  forefinger.  The  lube  is  gently  but  qiiickly 
pushed  home  by  raising  the  handle  of  the  introdnt'^r.  the  button  ou 
the  handle  is  pretJSMi,  and  the  reeeiverwith  the  obtoniloriritlidr»wii, 
in  the  mean  time  keeping  the  left  forefinger  on  the  bead  of  the  totw 
to  preTenfc  ita  being  withdrawn  with  the  obturator.  If  the  end  of 
the  tube  projt-et  Uk>  far  it  can  be  piveeeii  down  by  the  finger.  The 
loop  of  thread  if  cut  aptl  withdrawn,  nuEutj^  it  is  decided  to  allAW 
it  to  remain  so  that  the  tube  may  be  easily  removed  in  oMe  of  ne- 
oe^ity. 

Intubation  may  be  performed  with  the  child  in  the  recumbent 
pOfation,  but  is  mom  difficult.     If  the  tube  lie  properly  introdored, 
iauMdiate  relief  of  the  ryanosin  aud  dyspiiiea  is  given  and  there 
ft  ii  aaaany  a  sharp  attack  of  roughing,  wbicb  may  espel  the  tube,     tf 
BO  it  dioold  be  replaced  by  one  slightly  larger. 

Sfmoni  af  Ihe  ivht  is  done  by  placing  the  patient  to  the  &atn« 
position  as  for  introduction.  The  ejArarittr  is  inCrodaeed,  guided  by 
the  left  forefinger  until  the  point  enters  the  tube.  Then  by  preveiug 
the  spring  in  the  handle  tbe  blades  are  separated,  holding  the  tube 
firmly  while  it  is  withdraVD. 

Inlubalion  Cbntparei/  ictth  TraeAeotomy. —The  advantages  of  intuba- 
tion are :  Absence  of  cutting  operation,  the  operaliou  is  more  Quiekly- 
performed,  and  the  short  time  uece88ar>-  to  wear  tbe  intubation  tube. 
The  disadvantages  are  :  Tbe  danger  of  detaching  fal«  membrane  in 
front  of  the  tu)>e  aud  arrebtiug  respiration,  and  the  difficulty  of 
feeding  the  patient  afterwards.  Tnfubation  is  preferred  in  diphthe- 
ritic laryngitis  and  in  cicatri<-ial  stenosis  as  a  result  of  wounds  or 
dlAeaee,  in  which  it  acts  also  as  adilator.  Trach':otorng  is  preferred  in 
tfmasis  from  maliguant  growths,  in  oedetua  glottidis.  and  In  some 
MWM  of  intense  swelling  with  a  high  grade  uf  iufiammation  of  the 
pharj-ni  or  larynx. 

I^ryngotomy  may  be  performed  by  an  inci'^ioii  thrf>ugb  the  crico- 
thyroid membrane,  or  by  dividing  tlie  thyroid  curtilage  in  fruiit. 
The  former  is  performed  as  follows:  Pla<ce  the  patient  in  the  refrniu- 
bent  poAiliun,  with  the  shoulders  elevated  iind  the  heiMl  thrown  botck. 
Id  order  t^>  make  the  neck  prominent.  L>K-ate  the  Cricoid  cartilage^ 
and  make  a  longitndinal  incision  in  the  median  line,  one  inch  or  an 
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inch  aud  a  lialf  long,  with  its  centre  at  tlie  upper  liorder  of  this  cur- 
tilage, exposiug  the  cricoid  cartilage  and  the  cricothyroid  mem- 
hrane.  Separate  tli*  edgea  of  the  wound  aud  divide  the  riic^- 
thyroid  meinbmne  traosvei^ely  for  about  cue-half  an  inch.  Whoo 
haste  is  necessary,  the  knife  may  be  plimged  at  one  stroke  tlirougli 
skin,  fascia,  and  cricothyruid  nieinbi-uiie.  This  oi)eialion  is  usually 
perl'ornied  in  itdiilts  fur  cedema  glottidis,  the  impaction  of  fureign 
iKtdii'S  in  the  lac-j'ux,  or  to  administer  an  autesthetic  through  the 
tTjichea.  The  tutie  should  not  be  worn  too  long,  lest  it-  cnaae  necrosis 
of  the  icartii;ige  and  loss  of  voice. 

Ttujmtomy  is  jierformcd.  after  making  a  preliminary  tracheotfimy. 
by  dividing  the  thyroid  cartilage  and  cricothyroid  membrane 
through  the  median  line,  if  possible  leaving  the  thyroid  cartilage 
unitod  at  tlie  upper  part 

Z^n/Tijift-frtiHj/.'— Excision  of  the  larynx  may  be  partial  or  com- 
plete, and  is  a  serioaa  ojieratioii.  It  is  performed  for  malignant, 
growths,  tQbt'iX'ulosls,  aud  necrosis  of 
the  larynx.      Triwlieotomy   shoubl  be 

performed   a  week   before    the    opera-  ,^       ,    -^  -,, 

tion,   and  the  patient  accustomed    to  llrirlis^''v')J4  u 

wearitigatube.  After  the  usual  prep- 
aratious,  make  a  long  incision  over  the 
larynx,  and  ^parate  the  soft  tissues 
from  tlie  cartilages  on  either  side,     Di-  M'^^'  r  i\'' 

vide  the  isthmus  of  the  thyroid  glacd 
and,  if  necessary,  ligate.  Divide  the 
thyroid  cartilage  in  the  ini^dian  line, 
examine  the  interior  of  the  larynx,  and 
decide  whether  a  partial  or  complete 
excision  must  l>e  made.  If  rompieif  ex-  E 
cisiou  is  necessary',  divide  the  lrache;i 
ut  a  point  well  l»el«w  the  gniwth,  and 
Set^are  its  upper  end  to  the  skin  by 
BHtures.      If   preliminary  tracheotomy        ^'°'  zm.-j,  ttachra:  b.  innomi- 

have  been  performed,  introduc*  a  tm-  -rtrry; ;«.  .T^w^efH:  vein;  £,  thyroid 
ehcotoniv  ltil»e  at  this  poiut.  and  give  i''"*'"  *''  •■'■'■"■  '"■  (JiyvW  bwij:  c, 
the  chloroform  flLhfteqtteatly  through  «.rviii,L'™pB.ira„e: /,hroidt»w;  j. 
the  tmeliea,  Iletach  the  larynx  from  ih>TtihroiJmfmb»ne:  f.crit.'athyiow 
the  lesnpliiigus  by  bliint  disseirtiou  and    '"*' 

the  use  of  the  knife  and  scl'^tors,  keeping  close  to  the  cartilages; 
divide  tJie  thyrohyoid  niembnine  and  ligaments,  aud  separate  the 
'^'P'S''*"'^  iiiid  the  remaining  attuclimentA  of  the  larynx.  The  four 
thyroid  arteries  most  be  liguted.     8uture  the  anterior  wall  of  tlie 


392 


SITKGEEY  OF  SYSTEMS  AND  REGlONe. 


(OBSOpbagiis  to  the  tissues  just  below  the  liyoid  boTie.  stop  all  hemor- 
rliage,  close  tbe  exteraal  wound,  dress,  and  put  tlio  patieiLt.  lu  bed. 
In  partutl  lar.viigotomy  only  one  side  of  tlie  larynx  i-s  remored,  or  as 
nitiL-b  of  it  as  limy  be  diseased.  The  epiglottis  should  be  left,  iiiik>ss 
involved  in  tlie  disease.  An  artiflcLd  larynx,  rendering  spin-ch  [hjs- 
Bible,  may  be  fitted  to  the  trachea,  provided  the  cutend  of  the  trachea 
has  not  Iteeii  attaehe<i  to  the  skin  nor  the  wall  *)f  the  (esophagus  to  the 
liyoid  hone,  I)e:ith  may  be  t'auseil  by  shock  ur  heiimrrhjige  dariog 
or  immediately  after  the  0]>eration,  or  later  liy  infeetioos  pnenmo- 
DJOr  from  the  pa;!iisage  of  diseased  matter  into  the  lung,  or  by  recor- 
rence  of  the  di9e.iu%. 

2Vyi('ft*'o(f»»^.— The  trachea  may  be  opeoeU  above  or  below  the 
isthmns  of  the  thyroid  gland, — high  or  low  tnu;b«)toiiiy,  Ofleii  it  is 
QtHH-ssaiy  to  divide  the  isthmus  of  the  gland.  Place  the  ;i:itierit  in 
thu  dorsal  p^iHJtiuii,  with  a  pillow  under  the  shoutdinf*.  in  onlir  to 
make  tlienei.'^k  prominent,  at»l  have  nn  assistant  hold  tin,-  head  eteudy. 
In  urgent  ea«cs  do  nut  lose  time  by  giving  an  amesthetie.  The  (sur- 
geon standi^  on  the  side  which  is  must  conveuieni,  arid  nuike.s  an 
incision  iu  the  median  tine  of  the  ueck  fmm  tlie  cricoid  carlita^e 
downward  one  and  a  half  to  two  inches,  catttiig  through  the  skin  and 
fnsvia,  and  sepanif i iig  Uie  bordci-s  of  the  sternohyoid  and  sterno- 
thyroid uiusclos  until  tlif  isthmus  of  the  thyroid  gland  iaespoeed. 
Avoid  any  large  veins  whieh  may  appear,  or  ligate  and  divide  theu), 
reuieml»cring  the  occasiouai  existence  of  a  thyroidea  inui  artery,  or 
tlio  origin  of  the  left  eiiroliU  artery  from  the  inuouiiiiiito  Push  the 
isthnnisof  the  thyroid,  which  usually  lies  on  Ihe  serond  and  third 
rings  of  the  traclieii,  downwar<l  or  upward,  or  divide  tlio  isllimus 
between  two  li^ture.s.  Arrest  all  hemorrhage,  except  mtHli^nitu 
venous  oozing,  which  may  t)e  neglected,  as  it  will  usn^Uly  eea.«e  a8 
the  trachea  i»  opened.  0|>en  tlu'  tr;iehe;i  by  a  longirndinal  im-isinn 
eractly  in  the  uiedi;in  line  atul  rclracl;  the  edp-s  of  the  wound  with 
teniu^ula  until  the  tracheotomy  tul>e  Ciiii  Iw  ialmduced.  As  soon  aa 
the  trat'hea  is  opened  there  is  nsiudly  n  gush  of  air,  and  memhmne, 
blood,  or  a  foreign  body  may  l»e  exi)Glled.  OecaKicmMlly  theiv  is 
finddeii  arn'dt  of  respinitioii,  re(|uiring  nrtiiicial  resjHralton  wliiie  Ihe 
wiuind  ill  the  ti-acliea  is  kept  o])cn.  As  stion  ils  respiration  bccomtn 
eiwy  put  in  the  tracheotomy  tube  and  secure  it  willi  tnjves.  If  no 
rnv4-lic'ot4iiny  iuIh*  is  at  hand,  stitch  the  sidee  of  the  tracheal  wound 
t*i  Hie  Mkin  of  the  neck. 

AJ^rr-trraimml.  —  Ki-ep  (lir  |>iitienl  iu  a  room  of  oijuable  tcmpera- 
tuif,  wunii  and  coiiifortabh'.  ntjd  not  loo  dry.  lieuiuve  the  iimtr 
lulie  ul>out  every  thivc  huurs.  cleanse  in  a  sdlnliou  of  iukIo,  and 
replaee.     Iteniove  tlie  ouirr  tube  and  cleanse  or  exchange  it  oaca  in 
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forty-ei^bt  hour?.  Tliis  should  be  done  by  th«  surgeon.  Look  out 
for  alceratiou  of  the  trachea  and  leave  the  tnbe  out  as  soon  as  prac- 
ticable. 

THE  THYKOID   QLAND. 

Inflammation  of  th«  thyroid  gland,  or  THYKOTDITIB,  is  of'-ca- 
stoiiully  s«e-n  an  a  result  of  typhoid  fever,  tuberoiiU^ls.  or  other  in- 
feclioiia  diseases,  or  from  injury  to  an  already  diseased  gland,  HS 
during  the  counte  of  goitif,  and  may  end  in  resolution  or  in  siijtpu- 
ration.  The  nsun\  eijmptomn  of  inlinmniation  are  seen  and  the  trrtit- 
m^t  should  be  wtidmiled  on  ifeuonil  principles. 

GoiTRK. — (foitre,  from  Ihe  Liiliu  ffiittiir,  the  throat,  also  known 
as  brouchocele  or  struma,  is  a  ehronio  eiilargoment  of  the  tliyroid 
gland. 

Eiivluifif  und  Pathott^n/.—lt  ofCUlS  most  frequently  iu  feioalea  from 
nine  to  fourteen  year*  of  age  and  may  affetit  the  entire  gland  or  only 
one  side — asually  the  right.  It  occui-s  iu  all  countries,  but  is  more 
common  in  cerlaiu  inouiitjkioous  couutriE^  of  Asia  and  Europe,  espe- 
cially 3witzfrl»rid.  The  os.4eaMal  eause  is  not  certainly  knotrn. 
Koeher  and  Tavel  Lave  shown  that  it  is  c:iii8ed  in  many  oases  by 
certain  drinking-waters,  ami  that  such  watera  contain  more  micro- 
organisms  than  others  which  do  nob  produc«^  goitre.  Litne  and  uiag- 
ncsia  siiilts  in  the  water  f^etn  to  be  the  cause  in  i^ome  teases.  Fibro- 
myomatu  of  the  uttrus,  carrying  burdens  on  the  h«ui,  or  occupations 
retjuiriug  bending  of  the  uei'k.  are  given  as  i)retIi.spoBiiig  CAUsea. 

The  vtirMics  are  :  The  ptirrncJiipnaloua  or  kyjicrtruphic,  iu  which 
there  is  a  general  hyperplasia  of  all  the  tJHaue  eleaieut^  with  enlarge- 
meut  of  the  gland.  Thv  Mfi^-uUiy  or  q/tti';  in  wliieh  the  growth 
allKns  principally  the  gluudiilHr  elements,  and  llie  follicles  and  lyuiph 
spaces  are  Ulled  np  with  colloid  material,  or  there  is  an  overgrowth 
"of  glandular  rpitheliuai.  Bxoessive  development  of  the  glanduliir 
elemvol,  and  especially  of  it^s.  cotitenti*.  may  lead  t-*  the  development 
of  eysts — ffjulif  ffuitrv^  the  most  common  variety.  ThefbrwuoT  inter- 
JtliliiU  goitre  i,s  cliamcterized  by  the  excessive  formalion  of  Ahrous 
tissue,  giving  u  firm,  mtdnlntt^  gntwth.  The  ru/(niiar  form  is  known 
by  the  excessive  development  of  blood-vei^selft,  chiefly  veins,  re- 
fl^mbliiig  a  cavernous  angioma.  True  tumors  may  develop  iu  the 
thyntid,  :i.s  adenoma,  Qhroma.  careiuoina.  and  siircoma.  Amyloid 
degeneration,  or  calciticalion,  may  take  place.  Tnuisicnt  enlai^- 
nicut  of  the  thyroid  hits  Ihi'^h  noticed  iu  some  women  during  eiich 
Dienstrual  period  or  pn-gnaney, 

Sipiipri/iiin. —Goitre  often  l«egins  alxml  pnliertv,  dnring  pregnancy, 
or  some  uterine  disturbinicc,  with  no  KymptoiUH  Iwwides  the  eulnrge- 
luDnt  of  the  glinid.  unli-sH  pressure  iiiterfercN  with  important  jmrt& 
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A  soiooth,  painless,  bilnbed  swelling  is  seen  iii  the  lower  part  of  the 
front  of  the  iieok,  altaclied  to  the  tracheii,  as  it  rises  and  falls  with 
that  orgnu  dtirimg  deglntition.  Tlieshiu  is  uiiatt^aehed,  but  the  veios 
over  the  tumor  are  often  found  pnlaiged.  A  vii»ntfur  goitre  mar 
give  n  iiuinnur  on  ansuultatjon,  oe<}ii6ioiiidl7  pulsiitioii,  and  is  com- 
pressible. Goitres  vary  in  size  from  a  seareoly  i>erc'eptible  enlarge- 
ment of  the  gland  to  an  enormous  maiB  which  m;iy  cover  tlie  nwk 
and  uverLanp  the  chest.  Pressure  on  the  tnichea,  ceao]>h;igus,  re- 
cari^iit  laiyngfal,    pbreaic,  Or  sympathetic  oervCs,    vessels  of  the 
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Fift  2ffi.— Cymic  goitre. 

neclt,  or  "brachial  pleius  may  cause  dyspnoBa,  dysphagia,  alteratioD 
of  Toicev  hiccough,  interference  with  the  action  of  the  pupil,  con- 
gestioa  of  the  face,  or  pain  in  the  upper  extremity. 

Pro^osis. — On  the  whole  th(!  prognosis  is  favorable.  The  danger 
arises  from  respiratory  disturbanwj*  due  to  preasui-e  from  growlh  in 
certain  directions,  or  from  hemorrhage  into  thti  gland. 

Treatment — In  the  youug,  removal  to  another  locality  with  change 
of  water  will  often  effect  a  core.  Goitre  hus  been  known  to  disap- 
pear after  an  acute  febrile  disease.  Iodine,  iodoform,  thyroid  gluiid. 
thymus  gland  (from  slicep),  and  electricity  hare  all  been  trieil  with 
variable  succeps.  Iodine  is  used  iuternally  aod  by  hypodermic  in- 
jectton  into  the  gland,  or  m  au  ointment  (red  iodide  of  mercury} 
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robbed  daily  into  the  skin  over  the  glai]d.  Iodoform  one  part^  ether 
ami  olive  oil  each  seven  parts,  injected  into  the  tuntur  every  tliree  to 
five  days  in  quimtitiei^  of  fifteen  tu  sixty  luiiiiius,  kei't  up  for  ai?veral 
immlhs,  lias  given  good  results  (Mosetig-Moorhof  ).  The  only  relia' 
hie  treatment,  especially  in  the  qjHtir  aiid_/iArui«  varietiesi,  i»to  remove 
the  greater  part  of  the  gland,  leaving  iit  leiisl  oue-fouilh  or  oiie-litlh, 
lest  tetany  or  cachexia  strumiprivs*  ( myxoedema)  re^iill.  The  oiwra- 
liun,  as  performed  by  Koeher,  of  Bern,  who  has  operated  on  river 
sixteen  hundred  cases,  is  preferably  done  under  t-oc:iiue  or  eiicaine, 
niakinjf  a  curved  incision  across  the  neck  with  the  convexitj'  below. 
The  ftipsiile  is  then  incised  and  the  cyst  or  tnmor  shelled  out-  If 
there  is  u»  capstile  the  gland  must  be  carefully  dissected  away,  osing 
many  biemostat»  to  prevent  blet^iing.  and  the  greatest  care  to  prevent 
injury  of  the  recurrcut  laryngeal  uerve. 

The  mortality  of  thyroidectomy  for  goitre  shonld  not  be  more 
than  1  per  c*nt.,  the  greatest  danger  during  the  operation  being 
lienjorrhage,  and  afterwards  tetany  or  Cfictiejcin  stnimipriiit,  unless  a 
portion  of  the  gland  has  been  left- 

ESOPHTHALMIU  GOITRE,  CJnives's  Or  Basedow's  disease,  isadis- 
ease  of  the  thyroid  gland  in  connection  with  rapid  pulse  or  proLuJ- 
nent  eyeballs,  or  both.  This  disease  is  often  associated  with  nervous 
symptoms,  such  as  tremor,  hysteria,  and  insomnia.  There  may  be 
dyspncea,  polyuria,  and  a  systolic  hcjirt  murmur.  Vou  Graefe'e 
symptom,  aeen  iu  many  case:^;,  is  brought  out  by  telling  the  patient 
to  look  up  and  then  down,  when  the  white  sclerotic  is  seen  Ir'Iuw  the 
upper  lids  tLs  the  latt«r  pjiuse  before  following  the  downward  move- 
ment of  the  eyeballs. 

Etioloffy, — The  cause  of  the  diaeaae  is  unknown,  but  it  is  thought 
to  be  dne  to  the  toxic  aotiuu  of  some  product  normally  modified  by 
the  thyroid  gland,  and  which  exerts  a  special  action  on  the  sympa- 
thetic nervous  system, 

TreatmeTit. — Thyroid  extract  ia  usuiklly  contraindicated,  though 
Buprarenal  extract  may  be  given  with  aiJvanUige.  Park  recom- 
mends thyroid  extract  and  sodium  phosphate  in  gnwinally  increasing 
doses.  Digitalis  may  be  useful  to  quiet  the  rapid  heart.  The  stirffictd 
treatment  is  partial  thtfronh^omy,  tig^ttion  of  the  thifroid  arterir«,  or 
fxruion  of  the  siftnpathelir  cerrieni  ff»nj/lia  «ra  one  or  both  sidca.  Of 
one  hundred  and  ninety  thyroidectomip.*  almut  Gj  per  csent.  were 
cured  or  relieved,  and  1"  per  cent,  died  (8(arrl.  Of  fifty-sir  cases 
treated  by  ligation  of  the  thyroid  arteries  there  was  no  mortality 
fr"in  the  operation,  and  fifty -oae  of  the  cases  were  cured  or  relieved 
(Kocher  aud  Rydygier). 

To  remove  the  s>Tupathctic  ganglia,  make  an  incision  from  the 


tip  of  tlie  mastoid  to  Hie  acromion  process,  posterior  to  the  stertio- 
Diiistoid  muscle.  Draw  the  great  v(ssel8  forwai-d  und  expose  the 
Boperior  cervical  gangliou  lying  oii  the  rectos  capitis  antiens  to^jor 
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mjiacle,  Opposite  the  tiaiisvenw  proceSseB  of  tin;  sci:unn!,  third,  atid 
fourth  <*rvical  verU-brie.  Divide  nil  the  bnuichcs  t?xcept  tbo6e 
le:nling  to  the  middle  cervical  giiii^lion,  wliicli  art-  iist-d  iis  guides  in 
iinding  this  giiuglion,  that  is  lofatc-d  opposile  the  tiixth  tt-rvical  ver- 
tebra. The  iiifoHor  ganglion  lies  lietween  the  base  of  the  traiiaverap 
process  of  the  seventh  fervioal  vertebra  and  tlie  neck  of  the  first  rib. 
General  aiuesthetios  are  esperially  daugernns  iu  exophtlialiiiic  guitiw, 
lieiit%  they  sUould  ire  given  with  tlie  gi-eatest  care. 


THE  PLEURA   AND   LDNG8. 

Injuries  uf  the  Sungs  and  pleura  may  be  contusions  or  cloeeil  or 
Open  ^ouuds. 

Oontiurion  of  the  lung  or  pleura  mity  be  canned  by  blow»  on  the 
chest,  which  may  or  muy  not  fracture  the  ribs,  but  may  tie  severe 
enough  to  rupture  the  lung  or  pericardiiiiu.     Cloard  icvuiuU  »re  miisl 
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(rwnieiitly  the  result  of  puncture  hy  fractured  ril»8. 
nsuiilly  CiiHsed  bv  knives  and  bullets. 

^Sifmplomx. — If  tlic  liiti);  ia  wcmiuleii,  there  is  hemofTfuiff«,  whit-h  is 
shown  in  the  expcctumriun,  euugb,  i-A\es  on  HuavulUttion,  or  b;  the 
est-ape  of  blood  from  the  wound.  Luiter  liiemotiioras  or  empyfinia 
niiiy  occur,  or  abHuew  or  gangrene  of  the  luiig^  Pm-m'UAhorctx  with 
ei.)llapse  of  the  lung  will  occur  if  the  wound  C4iauwt  tiie  plenml 
cnvity  with  the  outer  ;iir,  and  air  may  Iw  heard  to  enter  the  cliest 
wilU  a  hissing  sound  during  reHpiratiun, — trtiuimttopiifra.  Einphytu-ma 
ill  clot^  wotlnds  ifi  evi<]eiice  of  wound  of  the  lutig,  and  tnay  t>e  ft^Ib 
as  a  crepitation  iilong  the  side  of  the  chest ;  or  it  uuiy  cause  bloating 
of  the  entire  body.  If  the  wound  in  tlie  ehe«*l  wall  is  large,  hernia  of 
the  lung  miiy  re:sult, 

TreuiiitatL^ConiM&wxis  and  closed  wnunds  of  the  lung  and  pleura 
usoally  require  uo  treatme^Jt  beyond  quiet  and  fixation  of  the  parts. 
In  heinorrhuge  from  opeu  wonnrls,  asi-ertain  tliesonrce  of  the  blood. 
If  from  thw  intercostal  or  mauitnary  arteries,  ligate  or  pa«k ;  if  from 
the  lung,  piurking  must  be  depende<l  on,  if  necessary  enlarging  the 
wound  by  rescctiDg  oue  or  mvre  ribs  and  packings  the  pleural  cavity 
until  the  lung  is  sufficiently  rotiipressed  to  3irres.t  the  hemorrhage,  as 
has  been  succe>wfully  dono  by  Da  Costa  and  the  writer.  Stab-  and 
bitllet-wonnds  of  the  lungs  and  pleura  shoald  be  treated  by  apply- 
ing ail  antiseptic  dressing  over  the  womtd,  with&ut  using  a  probe, 
fixing  the  chest  with  iidhesive  plaster  or  plaster  of  Paris,  and 
keeping  the  patient  quiet,  unless  there  is  evidence  of  dangerous 
hemorrhage  or  other  indication  for  immediate  operation.  Emphyiinna 
requires  no  treiittaeot  unless  ex<ieasive,  wbeu  imiltiple  purchiresin 
the  skin  and  the  applicELtiou  of  bandages  may  be  necessary. 

Hernia  of  (Ac  laiuf,  or  pnt^umoeefe,  may  occur  at  the  time  the  wound 
is  received,  or  later  during  fits  of  ci^ughing,  or  during  the  process  of 
cicatrization. 

Trratmeni, — Reduce  the  hernia  and  close  the  wound.  If  this  be 
impiissible,  try  coinpressiou  or  excision. 

Flkkkal  Kffusiosh.  — Pleural  serous  effusion,  or  hyitrothorax, 
may  iilFe<'t  one  or  liotb  pleunil  cavities  aA  a  result  of  acute  or  chronifi 
inflaniuiatiou  of  the  plenra,  the  presence  of  tumors,  foreign  bodies, 
or  injurieK ;  or  it  may  he  a  part  of  a  genend  dropsicul  eonditioa 
(oniwurca  >. 

The  uipnplnnut  and  eiffRS  are  ;  Limit«d  motion  of  the  affected  side, 
bulging  and  widening  of  the  inler<'iHtt-al  spaces,  absence  of  freniilus 
over  tile  lluid,  and  diilness  or  flatness  on  percussion,  which,  unle&s 
encysted,  alters  with  the  puHition  of  the  patient.  The  apex  of  the 
heart  is  oHen  displaced  and  the  patient  usually  lies  on  the  affetrted 
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Bide.  Bcspirat-ory  iiiiirmui-  is  weak  or  absent  over  the  affwted  side 
And  exagK^fiit^fl  ou  the  sound  jtide. 

Hirmothorax  IS  »  Collection  of  blood  in  the  pleural  cavity,  and  ia 
Dsually  the  reanlt  of  tninmatLsin  or  of  gtcute  itidammatiou  of  the 
pleur.1,  when  the  serum  uiiiy  l)e  mixed  with  blooil. 

The  diagnosis  is  made  by  the  history  of  the  aise  and  an  exploratory 
aepirAtioa. 

»Empijenut  simply  mwins ttcallectioii  of  pus,  but.  UHlesa  otherwise 
indicated,  it  means  pus  in  the  pleural  cavity. 

£iVWo(/^,— Empyema  may  lift  t  lui  resultof  ti-aiiitnatism  or  of  atterous 
effusioii  whith  hns  been  infected.  It  may  follow  piieuinouia,  pleo- 
riay,  phtliisis,  itiilaeiiza,  typhoid  fever,  iieritoiiitis,  sabphreaic  »b- 
soesa,  at»y^pssof  the  liver,  and  the  following  tmeteria  hiive  been  found 
iu  the  pus :  Thestaphylocopcus  and  streptoeot-cus,  thediplocoecua  of 
pneumonia,  the  tubercle  bacillus,  the  typhoid  bacillus,  and  thfl  «)Iou 
bacillus,  in  old  cases  both  the  viseeral  and  parietal  layers  of  tlxe 
pleura  Ivecomc  enornionsly  thickeut'd  and  Iwar  little  re8f;mbla«oe  to 
their  original  strneture.  If  uumulested  the  pus.  may  be  absorbed, 
rupture  into  a  limuchus,  burrow  between  tbe  ribs,  to  appear  behind 
the  luammary  gland  or  ou  the  surface  of  the  chefit,  or  tt  luay  paw 
downward  behind  the  peritoneum  sind  form  a  pelvic  al}BC«es. 

Double  empf/euM  is  rare,  but  I'ark  has  collected  ten  cases ;  all  op- 
erated on  with  recovery,  except  one. 

The  fiifmiilontg  are  the  eamo  as  thoHe  given  in  dewribiiig  serona 
effu&ioti  (hydroLbom^),  with  the  addition  of  the  ooiistilutional  Bynip- 
toms  of  pus,  such  as  chills,  fever,  and  emaciation.  The  obtst  wall  is 
usually  (eilematous. 

Tnafiiiciil  of  Ph'ivat  Effumwia, — Serous  effUsiou  and  biemothorax 

■■may  be  absorbed  ur  Iw  rt>!lowt<l  by  empyema-    The  indications  for 

'  oiM>mtion  are  iiiarketl  dyspuiEa,  interference  witli  the  heart's  action, 
or  a  dnnition  of  four  weektt.  ^roiiK  elfuiiion  and  acuta  empyimia 
may  be  aspirated,  but  generally,  in  empyema,  Iboracotomy  with  per- 
manent drainage  shoulil  be  done  at  ouce^  In  old  cases,  utter  failure 
of  lonp-coiitiniieU  draiusige,  try  curettage  of  tJie  abBcess,  or  Kowlera 

I  method  <rf  ilecortication  of  the  Inng^  or  E.stlaender's  operation,  aDd, 

K  as  a  last  resort*  Schede's  opemtion. 

I  OPEBATIuN*  on  TDB  Pleura  and  LUSUS.— il^iracrii/'-ai^  thoraeia 
is  the  eviu'aatiou  of  llnid  from  the  chest  by  a  trocar  iiinl  cannula 
or  by  aspiration,  the  latt^^r  method  \)e\ag  usually  preferrwl,  as  tlic 
fltiiil  Ciin  be  withdrawn  without  the  admission  of  air  to  the  pleural 
Ciivily.  Nu  anautLhetic  is  ut^vt^siu-y  «xcept  a  little  co<raine-  IMiK-e 
tlu'  ikntioni  in  a  .sj<mi -Hitting  poiiiliun  and  iiifiert  the  needli;  close  to 
tbe  uppf>r  border  uf  the  sixth  rib  in  trout  of  tb«  axitla.ry  border  of 
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Ui6  scapula  and  dr»w  the  fluid  slowly  to  avoid  syucope  and  cough. 
FaintoeSK,  \-iol(-iit  i-ougli.  cir  rapid  pulse  require  arrest  of  the  op- 
eration. Withdraw  the  needle  quickly  and  close  the  opening  wiih 
iotloform  collodion. 

Thorct^lomy. — Sometimes  the  operation  may  be  satisfartorily  done 
under  Schleieh's  solution  of  cocaine.  M^ilh  the  patient  in  the  doisal 
position  make  an  incision  two  or  three  inches  long  over  the  sixth  or 
seventh  rib  down  to  the  boue,  the  centre  of  the  incision  correspond- 
ing to  the  mid-axillary  line,  Separate  tbo  intercostal  muscles  close 
to  the  upper  border  of  the  rib  until  thepleursi  is  reached.  Cautiously 
open  the  pleura  to  avoid  wounding  the  Imig.  If  the  space  lietweea 
the  ribs  is  too  narrow  for  the  passage  of  a  lar^e  rubber  drainage-tube, 
resect  one  inch  of  the  rib.  Insert  the  finger  into  the  pleural  cavity, 
e:tamiqe  the  condition  of  the  pleura,  and  ascertain  the  eize  of  the 
abscess  cavity.  Do  not  irrigate  at  this  time,  as  it  may  cause  alarming 
shock.  After  drainage  has  been  established  for  several  days,  if  neces- 
Kary  irrigation  may  be  cautiously  tried,  and  if  well  borue  salt  solu- 
tion, peroxide  of  hydrogen,  permanganate  of  potassium  1  to  3000^ 
aad  bichloride  of  mercury  1  to  300O,  may  be  used.  Expansion  of  the 
limg  may  l)e  promoted  by  getting  the  patient  to  blow  into  a  l>ottle,  or 
t»  make  cspiratDry  efforts  frequently.  When  the  dischar^  becomes 
scant,  remove  the  lube. 

EstUmirlrf' s  oper^ion,  or  thvrtteopftutj/,  is  the  operation  used  in  old 
cases  of  empyema  in  which  the  pleuni  has  become  thickened,  the 
lung  contmcted,  so  that  obliteration  is  impofsible  by  bringing  to- 
gether the  Walla  of  the  abscesw  cavity.  As  the  lung  cannot  be  ex- 
pn,nded  to  reach  the  chest  wall,  the  latter  must  be  brnnght  down  to 
the  lung  by  resecting  a  portion  of  as  uiauy  ribs  as  may  I*  necessary. 
Make  an  incision  in  the  anterior  axillary  line,  verticjil  or  curved 
slightly  forward,  from  the  anterior  asiltary  fold  to  the  seventh  rib. 
Reflect  the  soft  tissues  and  expose  the  ribs  from  the  second  to  the 
seventb  inclusi%'e.  R«»ect  from  one  to  tliree  inches  of  eoch  rib  with 
bone-cutting  forceps,  being  careful  not  to  injure  the  intercostal  arte- 
ries, curette  Ihc  pleural  cavity,  insert  a  large  drainage- tulje.  aaid  clnt« 
the  incision. 

Si'lifdr' It  irjterittivn  is  a  more  radical  tboracopliisty,  and  may  be  ilone 
as  a  liwt  resort.  It  con^sisls  in  removing  the  onterwall  of  theabsce?^ 
cavity,  inclnding  the  chest  wall,  except  the  skin.  Make  a  U  shaped 
flap  by  an  inei^iou  beginning  at  the  level  of  the  axilla  in  front,  pack- 
ing downward  ta  the  ninth  rit),  then  upward  iind  !>ackward  to  a  point 
opposite  the  KtH'ond  rib.  Rai^e  the  tlap  of  skin  with  the  scapnia 
from  the  muHtlcs  t>eueatb,  and  remove  tUeentire  chest  wall,  including 
the  costal  pleura  and  the  ribe  from  the  second  rib  to  the  bottom  of 
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the  pleural  <?4ivit.v,  aiitl  from  the  costal  cartilages  to  the  tultercles,  liy 
uifaiisof  scissfirs  auil  boiie-foift-jja.  Arrest  bleeding,  cnrettc  the  lung 
pWiini,  iiiid  appruximiite  the  sUiii  tliip  by  nieniia  of  Hiitare^ 

Pneuimjtomy  nml  l'iii-iunrrln$iitj.  —  Piwumotoniif,  simply  incising  llie 
long,  and  pnruttwetuinif,  excisiuri  of  a  portion  of  lung,  have  bveii  i>er- 
formed  for  abscess,  gangrene,  bronrbiectAtieaiiJtiibprc'.iilniiscavitifB, 
lieraii.  aud  tumors.  Se^'euty-oue  cases  of  abso(^'ss«>r  (Leluny  tre.itf«l 
liy  pneumotoray  and  tlmitiage  gave  forty-uiue  euiiipivlt.'  retviveriips 
aiird  siiEeeu  deaths  ;  forty-nine  bronrli iuctatic  ciivities  were  operatod 
on  with  twenty-five  recoveries  and  ninet'oeii  deatlis  ;  forty -seven  crises 
of  tulmrculasis  of  the  Inng  were  operated  on  with  tweutyeigbt  re- 
covories  and  n  inetecn  deaths ;  and  ninety -six  cuscs  of  gangrene  of  the 
lung  operated  ou  gave  dfhi'-tliree  recoreries  and  thirty'Seveii  ileatlis 
(Murphy).  Exi)erinient«  have  shovn  that  two  thirds  or  tuora  of  one 
lung  of  a  dog  Ciin  be  remove*!  without  producing  death. 

Pneumottimy. — Kciwi't  u  part  of  two  or  more  ribs  and  use  ao  ex- 
ploring needle  to  locate  the  absces.s.  If  adliesious  exist  between  th« 
pleiiral  layt^rs,  divide  tlie  lung  ti.ssuc  ntonce  with  a  thcrmoca.iilery, 
or  make  a  small  itieisioii  with  the  knife  and  dilate  with  the  linger  or 
forceps.  If  iidhesionitdo  not  exitft,  stileh  the  lung  tu  the  chest  wall 
and  wait  for  adhesions  before  opening  the  Inng.  Put  in  a  drainiigo-| 
tulne,  but  do  not  irrigate  the  cavity. 

Piiriinu'<iorit!/  is  performed  by  exposing  the  lung,  as  deecrihi'd.  and 
excising  it  ^7itU  tht>  thermoeaatery  or  ktiife,  eoDtrolling  heniorrhnge^ 
by  ligatures  and  pressure. 


CHAPTER   VIII. 

SUBGEIIY  OP  THE  DIGESTIVK  TKACT. 

Hareup  iSD  Cleft  1'alate.— W(ir«/ip  is  a  toiigeiiital  Uefecl  of 
tlie  iipiMir  lip,  rarely  urUitiluwL-r,  iluy  IwdelK-live  development  of  Ihi- 
braiithiiil  arcb^>s,  and  U  indiciiteil  by  a  deft  wbitli  miiy  iiivt»lve  only 
the  soft  parti  from  a.  noteli  in  the  bui-der  to  a  cleft  exI^Midiny  iiilo  the 
aofitril ;  or  Llio  clefl  may  extend  throngh  the  txiues,  and  if  ccniibiued 
witli  vtf/t  palate  luiiy  exteud  Irom  the  lip  iu  iruub  Uiiough  iLe  hard 


^T...  -Jt-^.ut:\ 


Flo.  zs.— Doubh  Iwnll]: 


and  soft  piilaten  tieliiiid.  Harelip  is simpfr -vrh^M  it  involves  uidy  Ibe 
lip;  com}i!'-r  when  it  iiicliuies  tlie^  iilveoliir  process,  Douhh  harrtip 
orciirs  nh'inl  mice  in  ten  casps.  Sinfflf  UarelJp  is  iiiorI  frequent  on  the 
left  side.      MfilUin  hnrelip  is  a  very  nii-e  eoadltion. 

In  tir^  jHtltdt!  the  fiiisure  may  involve  only  the  ovula,  the  velain 
palali.  <•!•  it  may  extend  bi'twe*'n  the  paliite  processes. 

In  jfjwjf/?*' r.w/;>/»-j- liarelij*  llii"  lissnro  piiKsas  Ix'tw'tH'ri  the  iiitermax- 
illary  and  tlin  sii]>eriiir  maxillary  bones.  In  flmihlr  cfimjtirx  hiiretip 
tiie  fissnre  exlenils  on  ea<'li  suit:,  aud  the  intermaxillary  bone  is  some- 
times ntlaeli<-d  to  tho  end  of  llie  iictse  as  a  Riiont.  tJccJisionally  the 
rieft  exUmdti  tn  tho  orbit  on  one  or  iH^th  Kides  external  to  the  wing 
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of  the  now (bncoo-orbitEi.l  lits-'^nrc).     Tbe  deformity  may  interfere  wttl 
DtitritioD  and  later  with  speech. 

Oprralitma  shoald  be  doLte  between  the  flrst.  and  sixth  muutbs.] 
Separate  the  upper  lip  from  (lie  l>one  on  each  aide  of  the  cleft,  uiilil 

tJie  e<lgC!^Ciw  lie  appru\iiiiated  without  tcii- 

fc  Biou.     Pare  both  edges  of  the  cleft,  liegiu- 

^^^^^■1  niug  at  the  upper  part  of  the  anglo  and  eut- 


Tla.  £».— OliPMllon  fur  Uagle 
hare  I  III. 


Kk..    2G0  — Orvntlon  l>r  ilntibic   harelip; 
a.  liiiMof  tni'liilnn;  !•.  fviunwly  forK|i|](iait-] 

macinn. 


ting  downward,  but  Dot  quite  to  the  bonier  of  the  lip,  leaving  n  flap 
attached  ou each  Ride,  sotbatwheu  approximated  aprqiection  U  made 
on  the  border  of  the  lip  to  prevent  the  foriiiHtion  of  a  noleh  after 

beAliiig.  Use  iulernipted  silkworm 
gut  or  silver  wire  Butiircs.  jwissiiig 
the  tirst  suture  Ihi-otigh  the  middle 
of  the  lip,  approsiiitatiug  tlie  edges 


-t 


^t^ 


^^m^. 
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no.  Bl.— SUiihrlnrrhapby ;  liiinvliirlnii 
•uCurea, 


Pia.  as.— AinuiM*e«unKl,  tbowl^ 
Kaptnc  ot  the  JaunI  ItiddoM. 


oarefully,  especially  aA  the  bonier  of  the  lip,  iisiog  fine  eatgut  or  silk 
if  necetviary. 

In  dawblf  hfirfUp  pare  both  sides  of  ea<'h  tissnre  in  the  same  vay, 
And  if  the  intermaxillary  bone  project,  force  it  baek  into  ponitivti, 
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breaking:  it  if  neoeaaary ;  or  excise  t-be  bone,  leaving  tli«Bkin  in  place, 
if  Iieallliy.  Adev  seeuriiig  tlie  suliiT'es  phwe  a  pivvK  of  giiti/e  over 
the  wciuud  and  hohl  in  pliu*  by  I">»g  strips  of  iidht'siv«  pUiKler  which 
pass  from  cheek  to  check  aicnisstlie  lip  and  also  serve  to  prevent  ten- 
sion on  the  sutures.  Eemove  the  suturea  between  the  seventh  and 
U'nth  days,  bnt  retain  the  pluater  until  firm  union  takes  place. 

Stiiphi/ion-haphjf  is  the  operation  for  closing  a  cleft  in  llie  soft  palate. 
Pure  the  edges  of  the  cleft  in  the  HoIt  palate  and  iivhIa  and  iipprusi- 
ninte  themwith  silkworia  gut  or  Silver  wire  sutures  inserted  by  means 
<if  a  needle  with  the  eye  near  the  poiul,  or  from  behind  forward  with 
a  carved  needle  at  eaeh  end  of  the  sutures,  and  secure  the  enda  by 
tying  or  with  perfonittHl  shot.  If  the  tension  is  great,  divide  the 
levator  and  tensor  palati  inniM'les  by  a  longitudinal  incision  oQ  eOiCh 
side  internal  to  the  ht^uiuhtr  process. 

UraiMfiasty  is  an  operation  for  closing  the  defect  in  the  hard 
palate.  Pare  the  margins  of  the  cleft  and  iasert  the  sutures,  but  do 
not  tie  theui.  Make  an  incision  through  the  mucous  membrane  and 
periosteum  parallel  with  the  cleft  and  close  to  the  alveolar  process 
on  ea^'li  side  ;  idcvate  the  flaps  uf  perioRteum  and  mucous  lueinbmue 
from  the  Iwne  until  they  can  be  slid  iuwai-d  and  approximated  in 
the  uiedian  line  by  tying  the  snturea.  The  naked  hone  is  left  to  heal 
by  granulation. 

Brophy  opcr.ites  in  the  first  month,  If  possible,  as  follows:  First 
freshen  the  edges  of  the  cleft,  then  pass  two  silver  wire  entures  from 
side  to  side  through  the  maxillary  bones  in  froutand  behind  the  malar 
process  aud  above  the  palate,  fiecuring  the  ends  of  the  suture  od  a 
lead  plate  on  each  side.  If  the  edges  of  the  cleft  cannot  l>e  brought 
together,  insert  a  knife  just  below  the  lualar  bone  aad  cut  the  max- 
illa on  each  side  until  it  gives  way  enough  to  permit  approximation. 

HALIV.4RY  PiMTt'LA. — This  13  All  iibnonual  commnnicatiou  be- 
Iween  the  skin  and  the  duet  of  one  of  the  salivary  glands;  usually 
Stenson's  duct  is  the  one  affected.  The  «i«w  is  a  wound  or  injury 
or  suppuration  of  the  parotiil  gland  during  fever. 

Trtrntmeitt. — The  object  is  to  make  a  new  mouth  to  the  duet  which 
shatl  o^wn  on  the  mucous  meuibrane  of  the  cheek.  Take  a  silk 
ligature  with  a  needle  at  esich  end  and  pass  them  from  the  outside  of 
the  cheek  through  the  fistula  and  mucous  membrane  to  the  inside  of 
the  mouth,  a  slight  distance  apart,  and  tie  a  tight  knot.  The  thread 
slowly  cuts  through  the  cheek  and  the  duct^  causing  it  to  open  on 
the  inside  of  the  mouth.  Another  method  is  to  open  the  duct  in  the 
moulb  on  the  proximal  side  of  the  fistula  and  keep  it  open  by  the 
daily  iiitro^luctiou  of  a  probe.  The  external  fistula  u-^ualiy  heals  sjion- 
taneously ;  jf  not,  touch  it  vith  stiver  nitrate  or  the  thermocautery. 
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Samtajlv  ci.ix)DLUS  may  form  iu  auy  of  the  salivnry  iluota,  bat 
is  most  cnraiiioii  in  "Wfmrton's  or  Stensou'a  dupt-i.  Tin-  uf/iiifilttmA  are 
swelling  jind  teiitlerniess  nt'  the  fiuhniaxiHary  or  purtilid  glaiul.  ami 
the  diBfnosis  is  niiuJe  by  exsiniination  with  the  linger  and  fefliiig  llio 
bard  mum  iii  the  dact.  TI1&  tr('atmfi\i  consists  in  reiiioviui*  the 
calcnlus  by  sriiiofzin"^  it  out  or  by  int'isiun. 

!nfj.a«m.vtios  and  ABSci^sa  of  the  parotid  ^iland  arw  iioi  uu- 
common  in  mump»,  typhoiii  fever,  gonorrlia-a,  and  other  &e]»lic  dis- 
eases. The  iifrnpfoni*  are  ewi^lling-  of  the  jaw,  juat  iii  front  of  and 
bt^low  tlio  Ciir,  witti  iJ.'ndprneKS  and  jiain  on  niasti cation. 

Trrdtmctti . — Use  hut  or  cold  apiillealions  and,  if  Knpjmration  tie 
threatened,  early  iueisions.  Avoid  the  facial  nerve,  by  making  smaJI 
incisiuns  pamllol  with  the  nerve  branchps  jiud  lining  the  exploriag- 
ueedlt',  enlarging  tlio  opening,  i f  m^cessary,  by  meaui>  ofbteniuutatfi. 


THK   TONGUE. 

ToKauR-TiE  is  a,  oongeaital  abnormal  t^bortness  of  the  fneiiuDi* 
wbit-b  prevents,  the  protrui^iati  of  the  t^^tngne  to  a  uoruial  distance 
beyond  (he  tfcth. 

The  tritiUnatt  consists,  in  dividing  the  fi'Eununi  vith  cnrved  wis- 
Bors,  keeping  eltise  to  the-  lK)ne  in  oi-diT  to  avoid  the  i-uniue  vessels. 

MAfijo(ii.f>i*'lA  is  an  culjirgeraeiit  of  the  tongue,  usually  eongeui- 
tal,  and  i.s  analogous  to  elepbaiitfasiH.  Tlie  anterior  portion  of  the 
tongue  is  uii.iially  more  aft'eeled  than  the  paiterior.  There  is  au 
abnormal  development  uf  connective  tisauc  in  connection  with  an 
increase  of  lymphatics  and  btood-veseels  (lymphangioma).  The  con- 
dition may  be  noticed  at  birth,  but  Homelinies  does  not  develop  until 
several  years  later.  The  pressure  of  the  enlarged  tongne  may  di-sturt 
or  dislocate  the  lower  jaw.  posh  oat  the  teelb,  and  change  the  shajji' 
of  the  piilatine  arch.  If  it  iw  Uh>  large  to  be  eontainc J  in  Ihe  mouth, 
there  is  constant  drivelling  of  »i1iva,  and  the  tougne  t>eex)mes  swol- 
len, dry,  t}rnwn,  fissnred,  and  iiidumtod. 

Trmtmnit. — This  ronsisia  in  excising  enough  of  the  tongue  to 
redan-  it  to  about  its  normal  dimension)^  ITntlcr  anawllipftia,  inlro- 
dnceagag  lM?tween  the  jaws,  draw  the  t«Mguo  forwani  wiih  ligiifnwa, 
excisi-  a  V  iihiiix^l  port  ion,  willi  the  apex  Iwhind,  large  ciiongli  to 
redai-e  the  lungiie  to  itu  normal  Hi7:c,  and  iiritig  the  edgi'S  *tC  lh<- 
votind  (iigrllier  by  nieaiiH  of  sutures  p»8w«]  through  Uie  eiitiro 
tJiickness  of  ttic  longne. 

KANIT1.A  is  a  retention  cyst,  tunsotl  by  ol«triietion,to  the  dnvts 
of  the  niiicouN.  subaiatillury.  01  i^uldingual  glands  of  the  moiilb, 
ami  ap|>ears  »h  a  painU'«K,  tlnrlunting  swelling  l»etwoen  the  tloor 
of  the  month  and  the  tongne.    In  dtxo  it  varien  from  that  of  a  oberry 
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to  an  orau^  and  nuty  be  UDilateral  or  bilatBral.  Ranula  may  be 
miKlaken  for  dfnnifiil  ri/nt,  which  someti nies  develops  in  the  same 
locality.  Tb«  deriiioul  m  not  tniiisluceut,  is  more  deeply  seatt^ii  than 
nLniiUi,  in  uBually  in  the  median  Line,  and  is  often  attached  t<o  the 
liyojil  Vmidp. 

Trealiiurrit. — Excise  tihe  cyst  and  Us  miU  through  tli«  mouth  or  by 
an  incision  bcueatb  tbe  chin,  as  may  sreui  best  adapt«<d  to  the  case. 

Carcixoma  of  tue  Tongue.  — Cancer  of  the  tongue,  which  is 
alwayi«  ejiitheliouia,  is  one  of  Ilie  most  paJuful  aud  rapidly  iatal 


t'tu.  ^39.— Epltbellaoia of  Uie  bintrue. 


forms,  of  paiiwr.  It  occurs  tielween  the  ages  of  forty-fire  and  fifty- 
five  years,  and  more  frequently  in  men  than  in  women,  — in  the  i>ro- 
)H>rtion  of  ab«)iit  &ve  to  one.  It  begins  as  a  small  crack,  noditle,  or 
ulcer,  iiaaally  on  the  border  of  the  anterior  portion  of  the  tougu<', 
ttllhoagh  it  may  occur  on  any  part  of  the  orgsm.  The  disoflse  is 
often  prewKltni  by  lencoplakia  or  jtsoriasis  of  the  tongue.  Most  teases 
are  attributable  to  some  form  of  chronic  irhtutioa,  as  the  habitual 
nse  of  alcoliol,  t^inoking.  a  rongh  tooth,  a  biully  fitting  t*>oth-p!atc,  or 
it  niiiy  iirigLnnte  in  the  giruni  of  old  wounds  or  chronic  gumiualous 
nlceix.  or  from  tlie  cxet-ssive  use  of  caiii^tics  iu  tlie  treatment  of 
b<'nign  iiJcenUion  of  the  tongue  Tlic  ilista'w  spreads  rapidly  and 
BfKfu  forms  a  det-p  uU^r  with  irregular,  indurated  edg^s.  Tbe 
tongue  iMiconies  atilT  and  luiinful  on  moiion,  so  that  mastication, 
(li^lntition,  and  speech  arc  almost  impossible  -,  there  is  drivelline  of 
Hiiliva,  aiid  Huniftimt^  severe  licTiiorrhages  The  paiti  i»  oRen  laiici- 
riiilitig  in  chanich^r,  and  is  felt  ill  the  tongue  aud  radiates  towEirds 
the  cur,     Afl  the  disease  ajlvanees,  it  may  extend  from  tbe  tongne  tu 
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tbe  Unor  of  Ibe  motiUi,  the  pillars  of  the  fauces,  the  soft  palate,  tbo 
toiLsils,  ami  even  the  bone  its<3lf ;  the  lymphatic  glands  in  Hi*!  sub- 
maxillary region  soon  beoouie  inv'olved,  and  finally  tbuse  of  ibe 
neck.  De^tb  ruaultu,  in  from  nine  months  to  tvo  yeara,  fruiu  cx- 
bAOfltiOQ,  dne  to  COnf^tant  pain,  sturv»tion,  and  hemorrhage,  or  from 
seplicipmia. 

/Mrti^ftosM.^Any  cliroric  ulceration  of  the  tongne  in  persijus  jmet 
forty  or  forty-Eve  years  of  age  Khunid  eseite  auspiciou.  The  diag- 
noBis  must  be  made  from  syphilid  and  tuberenlosis.  Cfitinvre  usuaUy 
occurs  in  younger  subjecta,  and  18  soon  followcii  by  enlargtni*-nt  uf 
the  lympbaCicsand  the  syphilides;  ffummata  Ijegin  as  Iniups  beneath 
the  surface  of  the  tongue,  which  ulcerate  later;  tliej-  are  found  on 
the  dorsum  and  maybe  multiple,  while  the  cancerous  ulrer  is  Seen 
on  the  side  of  the  tongue  and  i^  always  single.  Gumiuatn  geuerally 
improve  or  disappear  under  the  use  of  iodide  of  potasBinm,  which  ii:is 
no  effect  on  cancer.  Tiiltfrculoitx  tOeers  aie  more  common  in  young 
patients,  and  are  almost  always  preceded  oraccompanit^d  by  tubercu- 
loag  lesions  in  other  parts  of  the  body.  The  finding  of  tubercle  bacilli 
in  tlie  di-schargp  from  the  uleer  would  settle  the  question.  In  (!ase  of 
donbtj  excise  the  ulcer  and  examine  microscopiailly,  when,  if  cancer 
be  found,  do  a  I'ndJcal  operation. 

I>'«!/wip«(, — Partial  or  eoniplete  excision  of  the  tongue  is  the  only 
hope,  and  should  be  f>errormed  at  the  earlietit  possible  moment  If 
the  growth  in  small,  Ritnat«d  near  the  tip  of  the  tongue,  cxci.se  th«) 
cancer  with  a  lil»eral  portion  of  the  tongue.  If  the  cancer  is  jjituattnl 
posteriorly,  the  t'Oiigoe  should  be  completely  excised,  including  en- 
larged lymphatics  or  other  infected  tissues,  as  the  ton-sil  ami  soft  Mift 
palate.  When  a  cure  is  impossible,  pa-llialive  operation  is  oft«fri 
justifiable^  as  a  return  of  the  disease  causes  1c»s  suffering  timn  the 
primary  growth.  Excision  of  a  portion  of  the  Ungual  nerve  may 
relieve  pain. 

^}-tud  Ej-fiinou  of  the  Antfrtor  Pnrtiun. — lntro<lnce  a  ligature  into 
each  side  of  the  tongue,  about  half-way  back,  aud  draw  it  forward. 
Bemove  a  V-shapcd  portion  coutaining  the  cancer  by  cutting  tj«_'twt«Bn 
the  ligature*,  bring  the  two  side-flaps  together,  anil  suture  them. 

l\trtiai  Ksciniott  oftHt  fikic  uf  the  Tongue, — I/thc  cancer  is  situated 
on  the  side  of  the  tongnc,  and  it  is  decided  to  do  a  parlinl  esr.isiiin, 
introduce  two  ligatures,  one  in  the  tip  and  the  other  in  thi?  diseastxl 
sitW,  b(>liind  the  point  at  which  the  cross-section  is  to  bu  iuad<>.  S^pUt 
the  tongue  down  the  middle,  free  the  diseaacd  half  from  its  attach- 
luenlH,  and  remove  a  crosarsection  just  in  front  i>r  Hit*  posterior  liga- 
ture.    Fur  the  croea-section  ao  ^raduur  may  be  used  lo  avoid  heiuor- 
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Complete  BsaOttiOH  of  the  Tnnffue.  —WhUche-mFt  Oprraiioa. — Draw 
the  tongue  w^U  PTWftHt  by  a  ligature  through  its  tip,  and  separate 
Ms,  all^iLcbriieuts  to  the  tloor,  Rides  uf  the  tuuuLb,  uiid  byoid  bone  with 
scissors.  Ligate  the  liiig-aal  ai-Leries  aa  soon  as  cut,  tiiid  yat  a  slroug 
silk  ligature  through  the  glosso-epiglottidean  fold,  in  order  to  bave 
cootrol  of  the  stump  in  case  of  bleedijig.  Kix-hrr-'i  Op^rtttMH, — l>o  ii 
lirt'liininary  tpacbeotomy  if  thotigbt  best,  aiid  pliiif  iLe  pliarjnx  with 
sterilized  guiize.  Ligute  the  Ungual  art«ry  on  the  opposite  Hide  and 
reiiiore  enlarged  glands.  Make  an  incision  from  a  point  just  behind 
the  lobe  of  the  ear,  alcmg  the  anterior  border 
of  the  s.teruoniH»toid  muscle  to  its  middle,  then 
forward  along  the  hyoid  tKiiie,  and  from  this 
point  t<i  the  chin;  lurn  up  the  flap,  ligateand 
divide  the  lingual  and  facial  arteries  and  corre- 
KpoDding  veins,  and  remove  the  lymphatic,  sub- 
niaxiillary,  and  sublingual  glands.  Divide  the 
mylohyoid  muscle  aud  the  mucous  membraue 
along  the  jaw,  draw  the  tongue  out  through 
the  incision,  and  remove  it  close  to  the  epiglot- 
tis. Arrest  hemorrhage,  pack  the  cavity  with 
iodofbrm  gauze^  and  close  the  wound,  leaving  space  for  drainage. 

The  afler-treatmeTit  is  imEtortant,  the  dangers  being  septica^miav 
septic  paeumoiiia,  and  exhaostioo.  Until  able  to  swallow,  fl-oin  two 
or  three  days  to  a  week,  feed  per  rectum  or  by  au  cesophageal  tube. 
Change  the  dreising  daily,  and  irrigate  with  some  antiseptic  tluid.. 

The  mortality  of  exciaion  of  the  tongue  varies  from  about  5  per 
cent,  in  simple  cases  to  25  por  cent,  in  those  ciises  re<|Uiriiig  removal 
of  the  tonsil,  door  of  the  mouth,  or  other  parts. 


Fia  Wl.  —  Inpisinn  for 
Koclier'H  operation  (or  re- 
iDoialiif  the  kmeue 


THE   CESt>rHAQUS. 

MalfobmatioKb. — Malforniations  of  the  oesophagiis  consist  of 
fistnlffi,  dlverticat^  eongenital  narrowing,  closure  by  a  meiubrane, 
doable  tube,  or  absence  of  the  (esophagus. 

Ditvrtu^la  are  sacs  communicating  with  the  cesoptuigus  by  months 
of  variolic  size  and  situated  most  frequently  opposite  the  cricoid 
cartilage. 

The  causes  are :  Congenital,  from  defective  development  of  tlie 
bnincblat  arches;  strictnies,  causing  dilatation  of  the  ta^wphagus 
abi»ve  the  point  of  constriction  ;  prfsiturr /mm  iriUuii  upon  a  weak 
arcji  in  the  Cfcsopbageal  wall ;  nyrtriu'tionfrinn  iritfwui  as  the  result  of 
adhesions. 

SifmplomH. — UnsKi'onntable  r^urgitatioii  of  food.  The  bougie  can 
sonictime.s  be  pa'ised  into  the  ntomach  without  difficult)' ;  at  other 
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times  it  enteis  the  diverticulum ;  or  two  boogies  may  beTi5ed, — wbile 
OQ^  is  in  the  stomach  the  orhcr  ma^  he  pass«l  into  the  divert it^Dlam.^ 
If  HitDutted  in  liie  neirlir  u  lump  oiity  be  detected  when  the  Rac  faa 
hetn  filled  with  food.     Food  miied  with  Kubnitrate  of  iHsmulb  maj 
be  ^ven  and  a  Kkiafram  t<iken. 

IVrtjimf-nf.— When  acee^ihle  the  proper  treatment  ifl  extirpatioD 
sad  sQture. 

FoBEiGX  BODIES  !>'  THK  cEaopHAiiUS  are  moftt  likely  to  lodge 
opposite  the  apper  border  of  the  cricoid  civrtilagc.  at  the  crueing  nf 
the  left  broDchos,  or  at  the  diaphragmatic  0|)ei)ing.  Women,  chil- 
djen,  ami  lunatics  are  apt  to  emffer,  nud  the  articles  coaiiuunly  en- 
coaiitered  are  portions  of  m^l,  fbfih-lmnes,  8t«nes  of  fruit,  whiatles, 
coinN  and  artificial  teeth. 

S^nijtlvme,—Tlie  s^'uiptoriis  varj',  aArconling  to  the  nature  of  the 
impacted  body,  from  Hligbt  pain  and  a  feeling  of  irritation  to  com- 
plete ototructioii  of  the  (esnpti:i^iig,  interft^rJng  with  d^lnlitiou  and 
ni<>piration.  and  death  niay  occur  from  asphyxia.  Cibarp  or  miigh 
bodies  are  apt  to  prtKluce  heniorrbage. 

The  dia/jnosis  is  mude  hy  looking  into  the  throjitwith  a  laryngo- 
ecope  or  oisophagn8<'o]>e  ;  by  external  pidpatiou  of  the  neck  ;  by  es- 
amination  with  the  finger  or  a  honjrie,  and  if  necessary  by  the  use  of 
the  Itoeutgcii  ray.  If  allowed  toremain  in  the  ce»ophagnfl  the  foreign 
Ijody  may  nlcerate  into  the  bronchus,  aort:»,  pleura,  or  poricardinm. 

Treatutml. — When  possible,  remove  the  body  through  the  mouth 
with  the  finger  or  forceps,  [f  coni|>osed  of  compressible  malenul  it 
may  be  jiressed  out  with  the  fingers  or  pushed  into  the  st'Omach  with 
B  botigie-.    Small  and  iiiediuin-sized  bodies  cau  often  be  removed  by 
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Fid.  Ztt.^Qnai'i  bristle  nr  nmtttvIU.  pRriwiic. 


tncanrt  of  u  bristle  or  umbrella  probaug.  If  these  measiireH  fail,  i>er- 
form  uKopluigotomy  or  giif<( rotomy.  In  adiillH  Hie  di|ihrii4;uiatie 
opening  i«  about  fonrteeii  and  a  quarter  inches,  and  the  point  where 
the  aortii  and  bronchus  croN&  the  (Bsophagun  is  about  nine  iuebes  from 
the  iiicrwtr  teetli. 

STiucri'iCK  ul'  tU]£  usopUAUtts  tnB>'  be  fipasmodic,  traiuuatic^  or 
mallgiitint. 
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J^poMmintirglriilure,  iranpl'tifftAmiut,  or  hi/itirriait Jftruiure  oecursmoBt 
fi^uently  ia  wonien  who  are  hysterical,  highly  neurotic,  or  the  sub- 
jects of  some  retlcx  irritHtii>n,  iim  of  the  ear,  noee,  or  Uiruat. 

Tmumaiicor  cicatricial  aricture  is  the  resalt  of  injary  or  dispase, 
as  the  receipt  nf  &  wimnd,  swiiUowing  corrcisive  liqiiida,  orsyphilitio 
ulreratiOD.  Th^^re  id  UsnnHy  no  paiu.  hut  liicreiisin^  difficulty  in 
swallowing-.  The  st  picture  is  pomiiioiily  k>oat«(l  opposite  the  cricoid 
cartihigp,  where  it  may  l»e  felt  with  a  lioupie. 

MnUrpitint  idrkiurp  in  caused  hy  raoce-r,  usually  epithelioma,  in  the 
lower  pai't  of  thf  tube.  II  may  follow  Simple  stricture,  and  is  taost 
frequent  in  men  past  f>irty-five  years  of  a^e. 

The  symjtUmig  eome  on  gratinally,  with  dif&culty  in  swallowing, 
especially  solid  food  ;  vimiitiug  or  regurgitation,  the  vomited  miitter 
often  containing  blood  and  pu;^;  pain  ;  etiiaciutioii ;  and  tbe  passage 
of  a  bougie  caascs  heiuon-hagc.  Dilatation  of  the  ttsophngns  atwve 
the  stricture  may  take  place,  ami  food,  apparently  swallowed,  may 
remain  here  for  some  hours  and  then  be  regurgitated, 

Trfatjnmt. — For  apamiuidic  alricture,  pass  a  bougie,  remove  auy 
refle'i  soiirte  of  irritation,  wiid  tt'cat  the  patient's  uearotic  condition, 
Titiunuitu'  or  cimlririiil  xirirtun'  reipHn-s  Ihu  systematic  use  of  (Eso- 
phageal bonKie.s  gnidually  iuereasing  until  the  full  size  is  reached. 
Should  this  fail,  perform  (Ksophagotomy  or  Abbe's  operation.  Mulig- 
mint  ilriftarr  is  tfe^il^  byescislon  wbcti  prut'ticuble,  or  by  permanent 
Eulwige,  Symonds  introduces  through  the  Btricture  a  rulitjer  tube 
from  four  to  six  inches  long,  the  upper  end  of  which  has  a  thread 
attuehed  for  removal,  and  ia  expuuiled  int<i  a  funnel  which  i-ests  oq 
the  stricture.  When  the  tube  cannot  be  used  some  operation  is 
peeessarj\ 

OPEBATioys  ON  THE  (EsopiLiGUS. — ti'wpfini/olftniy— external  — 
may  be  necessiiry  fitr  the  removal  of  foreign  bodicfs  or  for  the  relief 
of  stricturew  in  the  cervical  portion  of  the  iBsophagius.  Make  the 
iucisiou  0S1  the  left  aide  of  the  peck  opposHe  the  foreign  Iwdy  or  the 
cricoid  cartilage,  between  tbe  tniebea  imeriially  and  the  sheath  of 
tb«  gre-at.  ve-ssels  externally.  Separate  the  part.s  until  the  <BsopbHgus 
is  reached.  *y]Hiti  by  a  longitudinal  incision,  and  remove  thu  foreign 
body,  or  treat  the  stricture.  Close  the  wound  in  iLe  (&}ophagus  with 
line  silk  sutures  to  avoid  leakage,  and  the  other  tii^sues  with  silkworm 
gut  Nutureti,  leaving  a  small  opening  for  drainage  in  case  primary 
union  of  the  resophagu.'vsh<mld  not  take  pluee. 

IKmtfilui'f'il'itiiti  is  indientiHi  iu  jnipiu'ealile  strictttres  of  the  upper 
part  of  the  iLv>;4i'ph]igns  when  resection  is  impnietituiltle,  Tbe  o[>era- 
tiim  i**  performed  lus  described  uIhivc,  except  that  the  cesophagus  is 
ojieiieil  below  the  obstruction  and  the  edgee  are  stitchetl  t.ci  the  skin. 
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(Emp/ta^atomp — iotemal^correeponds  to  iaternal  arethmttnBy, 
bat  is  nkrely  dune,  od  acconnt  of  the  ilaoger.  Ahbr't  oprrarmi  beiag 
preferred,  as  follows;  Perfuna  gastrotomy  and  pass  s  strooc  silk 
tinog  otmnt  one  yard  long  from  (he  ^tomarh  (br^ogb  tbe  cesophagns 
and  niooLli,  sn  tJiat  one  ei>d  uf  the  string  projects  oat  of  tb«  month 
and  tlte  otber  end  out  tbrongh  tlie  opening  in  the  stotnsrh.  The 
striL-lnre  is  cut  tliruti^h  by  ustn^  the  striDg  aa  a  &aw.  The  after- 
trt>aini4?nt  roii»iBts  in  t)ie  systematic  passage  of  boo^n^^ 

(Em^haffe<iomjf~-TV»^iioD  of  the  cesopbagns  for  stricture,  nith 
uaioD  of  the  two  ends — has  been  socfessfolly  p<prfonn«l.  arconJing 
to  Escber,  ooe  and  oDe-half  i-^Dtioietres  of  the  tube  having 
extirpat«d. 

Surgery  of  the  Abdomen. 

WotTKDH  of  the  atKlonien  are  divided  into  penetrating'  and  non- 
penetrallDg.  Xon-pnuirtitiitff,  as  a  rule,  ar^  not  S8  serious  as  pene- 
tzating  woDods,  attbougli  it  must  not  be  forgott«^n  tbiit  ruptttre  of  tbe 
Tifloera,  stomach,  int^^tines,  liver,  spleen,  kidneys,  and  U^der  have 
not  infrequently  been  produced  by  injories  to  Uie  abdomen  whicli 
bare  not  e-t'en  broken  the  Bkio.  A  eonttuion  of  the  abdomen  wbicb 
does  not  rapture  the  viscera  sometimes  prodnces  aerions  ^mptoms 
from  shoek,  probably  due  to  the  effect  on  the  solar  plexos  or  otber 
parte  of  the  nympathetic  nerve.  Ventral  hmtia  may  foUov,  or  abectes 
ftud  fatal  peritoniti.i. 

Prnrtratinff  irouN^.— E'eoetrating  wounds  :ire  those  in  wbJch  tb« 
pexitoneal  cavity  baa  been  opened  and,  other  tilings  being  eqoal, 
are  much  more  «erioas  tbau  non-penetrating  iroDnds  on  acoonnt  of 
the  danger  of  peritoDitts.  Tfa&  most  frequent  ntiM^s  of  penetrating 
vrouiid-s  of  tho  alMlouien  arc  titabs  and  gunshot  vonnils. 

S^ijAoMK. — The  symptoms  of  non-pmetratinff  wounds  depend  oa 
the  ual  um  of  the  wound  and  whether  or  uot  the  viscera  are  injored. 
I'mrimtipy  wouitds  wh<!u  large  eau  «a#ily  be  rcoogniwd,  but  when 
produced  by  KniaU  pointed  InstTBmente  or  by  ballets  it  is  sometimm 
difficult.  The  -symploms  depend  oq  whether  or  not  an  importaitt 
(■rgan  ha»  been  wounded.  If  tw,  shoek  is  shown  by  a  rapid  fecbte 
paUe,  which  may  be  sluw  at  Sret,  «old  giseating,  ishallotr  rwpiratioa, 
and  often  vomiting.  Sevei-e  hemorrhage  is  indicated  by  restlflBsncss 
and  thirst.  Pain  varies  in  degree,  and  ii«  sometimes  absent.  Syinp 
tunis  of  JnJnrieK  U>  uptriat  iiri/urm  are  -oa  follows:  ^'oiuitingof  blood 
or  the  pasnapi  of  blood  by  the  bowels  would  point  to  a  wound  of  tbe 
Mtomneh  or  bowelm ;  bb^Hl  in  the  arine,  injuni'  to  a  kidney  or  tbe 
bladder.  Ijiu-eralion  of  the  liver  or  spleen  would  be  )ndii'at«il  by 
symptoms  of  internal  hemorrhage.  Peritonitis  may  ap[>ear  within  a 
few  hours,  and  may  be  i  ndiuitcd  by  distention  of  the  bovela  with  gua 
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or  the  presence  uf  Tree  ga»  in  the  perftoneal  cavity,  as  c]enot«d  by  the 
disiippearaiice  of  the  liver  dulrwss. 

7>jflffiiwm.— It  is  important  to  ascertain  if  the  cavity  has  Ixwn 
lH>nGtmte(l  ami  whether  or  not  tbe  viscera  have  ber-n  wmiiideil.  The 
viseei-a  are  more  likely  to  esciipe  injury  iu  sUib  than  iu  giiii&liot 
wounda.  A  bullet  pa-ssiiig  through  tbe  iibdominal  cavity  from  side 
to  side  is  more  likely  to  wound  the  viscera  than  one  whicb  passes 
through  anteroposteriorly.  The  escape  of  stomaeU  or  iiiteatiiial  eon- 
teuts  or  of  urine  tlirough  tbe  wound  would  lie  proof  positive  of 
visceral  injury,  Oft-en  it  is  impossible  to  follow  the  coui>e  of  the 
bullet  by  nnejius  of  a  probe.  In  doubtful  Cniiaes,  especijilly  of  gunshot 
wounds,  ptepai-e  the  piitieiit  for  laparotomy  ;  give  an  anjestbetic,  find 
follow  the  wound,  dividing  the  tissues  layer  by  layer  until  it  is  deter- 
minetl  whether  or  not  the  peritonejU  cavity  has  been  entered.  If  the 
peritoneal  cavity  is  oi>ened.  enlarge  tbe  wound  sufficiently  to  examine 
the  viscera. 

The  proffJDMiin  in  twii-pntPtrating  woutidii  without  injury  to  the 
viscera  and  Iu  penetnitiiig  wounds  without  infection  or  injury  of 
viscera  is  good.  Wounds  of  the  stomach,  intestinefs,  liver,  spleen, 
and  large  bloodvesdeLs  are  grave  iujuries,  yet  the  mortality  from 
stab  and  gnnshot  wounds  of  the  abdomen  trUfi  injury  tv  the  iHacera 
when  treated  by  timely  openition  should  noLexetwHl  30  or  40  percenL 

Treatnu'iil.—yoit-pnui rating  wounds  are  treated  on  general  prin- 
ciples. In  miutil  stub  irnuHila  in  which  tlie  viscera  have  probably  not 
beeq  injured  it  may  be  justifiable  Ui  clotje  the  wound,  dress  it  o^epti- 
nilly,  keep  the  patient  i|niL>t,  and  await  results.  In  ffuu/ihof  icuumlx 
penetrating  tbe  alxlominal  cavity,  openite,  provided  the  fiwiiities  for 
opcratiau  are  at  hand.  If  the  ball  has  paa^-d  through  the  boily  later- 
ally or  diagonally,  uiiike  an  i»ci.sion  iu  the  median  line  ;  but  if  it  has 
piisso<i  through  the  body  anleroposlerioriy,  make  the  incision  tbi-uugh 
tbe  wound  of  entrance  or  exit.  Sometimes  it  is  necessary  to  supple- 
ment the  longitudinal  incision  by  a  Cro^  incJsion  through  the  rectus. 
li  there  ii^  serious  hemorrbiige,  arrest  it  witliont  delay  by  ligation  of 
tbe  bleeding  point  or  by  piieking.  A  lacerated  spieen  or  kidney  may 
require  removal.  Laceration  of  the  liver  should  be  clased  with  cat- 
gut sutures  or  packi^l  with  gsuize.  To  obtain  a  clejir  field  iu  order  to 
fiud  the  source  of  hemorrhage,  the  iMjrla  may  be  teiaporiirily  com- 
pressed between  the  fingers  just  lH>tow  tbe  diaphragm.  Search  for 
perforations  by  drnwing  out  the  first,  coil  of  )nt«>st.tue  which  presents  ; 
examine  the  entire  small  inte-stine  by  drawing  out  the  coils  at  one 
end  i)f  the  wound  while  an  asei-stant  pushes  tliem  in  at  tbe  other. 
<.'lo»e  eucli  wound  as  Koon  as  found,  using  a  round  needle  with  a  uou- 
tinuoas  suture  of  fine  silk,  sis  stitches  to  the  inch,  through  the  peri- 
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tnneal  tind  HitMerous  coaia,  approximating  the  serous  oHts  and  ttira- 
iug  :l  liltersU  {lortioD  nf  liie  ealges  in  ti>  alluw  Tor  sloiigbing.  It  is  Dot 
necessary  tn  trim  tlie  edge^of  tht>  wound,  as  tmiihlesoQiP  lieuiorrhage 
niiglif  Ire  Mlailed.  With  organs  which  cauiiut  he  ilrairu  into  view  a 
vouiul  can  oft^-ii  be  detected  by  careful  palpatioa.  If  them  h.-ti)  been 
little  hemorrhn^re.  no  t^cape  of  ioteatiual  or  stomaeh  coiiIeuK  uitd 
probftbly  no  iafeclion.  irrigation  is  oiinocessarv ;  otherwise  Jrri^e 
freely  with  wnTm  snlt  siiliition.  The  suuie  coiidiliotut  determine  the 
tjiieslion  whether  or  not  draiitiige  is  neees»ary.  For  drainage,  ^as 
tiil^es  or  strips  <if  i<Mloforin  gauze  may  be  used.  Close  the  external 
wound  by  pa;ssiug  iulerrapted  silkworm-giil  satures  throiigli  nil  the 
tisHiies,  and  before  tying  them  unite  tJie  perilimeuui  nud  layers  of 
fascia  by  contiaiious  vutgnt  sntnrea. 

pEHiTiJNiTiJj, — Peritonitis  or  inflammatioo  of  tJie  periloueani, 
may  he  owif  or  cfironit,  lomt  or  genertd, 

Ettuf»ffi/  uutl  hithiitttffii. — The  pmltxpiuiiHff  cnujvs  are  mnditioDB 
which  injure  or  lower  the  vildJity  of  the  peritoiieum.  »&  wouads, 
eold,  and  interference  with  the  circulation.  The  ejicitin^  cause*  are" 
patht^enio  bacteria,  especially  the  stapbyloeoeeiis,  strept-i»eoeeus, 
pneuiniM'i.M.-cus,  cotou  bacillus,  goitoc(XTcu&  and  tubercle  Itacilhis. 
These  organisms  reaeh  the  peritoneum  in  varioufi  wayi^ :  from  icilknut 
by  ihiC  introduction  iif  inisterilized  bauds  instrumeuts,  or  other 
objects;  from  trithin,  by  extravasation  of  Btomaeh  or  int<«fiuul  eon- 
tents;  from  the  rupture  of  a  diHeas*:^!  apjiendix,  galbbUulder.  kidney. 
Fallopian  tube;  from  Htraii^ulalion  due  to  hernia,  viilvuUi&  Intits- 
susception,  thromlH>»i8  or  embolism  of  a  mesenteric  vokhl*!,  the  twist- 
ing of  a  iH?diele  of  an  ovarian  tumitr,  or  lloating  kidm-y  or  spleen  ; 
and  soinetiuies  the  iafeetions  organism  is  brought  by  the  rircuiatiuH 
to  ti9sae>t  rendered  especially  favorable  to  its  growth  ««  a  I'esnit  of 
injury  or  dii^ease.  Chemiral  substances  and  niechauical  injarieet 
I'xeilt  ft  j)/fM(*>  or  rtjiamtiiv  jH'rilnMiliit,  which  lias  no  relation  to  bac- 
teria and  iH  probably  nuattonde<]  by  the  formation  of  tojtic  pto- 
nmineji.  Hnch  a  form  of  [leritonitis  follows  aseptic  operaiioiis  on  the 
IMTil«)ner)m.  In  peritonitis  tlie  unu;U  phenomena  of  inUriiiimatioii 
taki'  plaoe,  with  dilatation  of  the  bEtJ'jdvt'isel.s.  Klagnation  of  thi.- 
bltMMl  current,  e-seajw  of  leueocytej^  and  proliferation  of  llxed  etuiuer- 
tive-tituiK-  cells.  Thiia,  lym[>h  is  formed  which  glues  tngether  thi- 
|>erituiieal  mirfaecN  and  has  a  t^mdeiicy  to  limit  the  B]Kreud  **{  the 
priHx-tM.  If  the  inflammatiou  is  more  severe  on  aecouul  of  larger 
minittere  or  greater  virutence  of  tlie  bacteria,  many  of  the  cells  die 
txA  pOH  is  formed — mppunttirr  prriitmitit.  If  the  phag<K-yteH  aud 
iMoocytett  are  able  to  overcome  the  invading  hiKteria,  the  mippu- 
mtiiig  area  \a  Aliut  in  bj  adbesiOHB — tirruttwrOu^d  or  foou^  pfritomUu, 
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<Dt-h*Twis&  the-  infliimiuation  and  sQppurfttion  spread, until  the  grrcater 
jxirtion  of  tlie  peritoneum  is  iniolv(!i],  and  {fniniti  nuppuniUvt'  peri- 
tonitis is  the  result,     SoiiielinicB  tlie  virulence  of  tlie  uisin  produced 
by  the  infectious  agent  is  so  great  that  life  is  destroyed  Itefore  the 
inflauiinatory  process  has  reachi-d  the  stage'  of  suppuration,  death 
being  due  to  toxtemia^iifytic  pprUonitta.     This  form  is  seen  after  per- 
foration of  llie  iilinieiitary  tnwt  in  pastrie  or  iute^tiitiil  ulpcr,  appeii- 
dieitis,  or  abscess.     Acconling  to  George  Ryeraon  Fowler,  abstirptioii 
is  int>3t  active  in^be  region  of  the  diaphragm,  so  that  perilouitis  here 
is  most  likely  to  be  fatal,  while  it  is  l^i^t  libeJy  to  l«  so  in  the  pelvic 
r^oD,  wliere  absorption  takes  place  much  more  slowly, 
^B      Symptoma. — The  symptoms  of  loral  ituppuratii-e  prrUonittJi  are  « hill 
^^r.^illy  isensutiotus  (not  always  present),  general  and  lociil  pain,  teii- 
wMRiess  rigidity  of  the  muscles  ove^r  the  atfected  part,  distention  of 
Hthe  abdomen,  constipation,  vomiting,  and  elevation  of  temperature, 
^irhich  may  become  normal  after  the  absee^  has  been  walled  in  ;  the 
pnl^  is  accelfratcd — 1(H)  to  12(1 ;  the  patient  usuallly  lies  on  the  liack 
Bwitli  the  thighij.  Hexed  ;   in  a  few  days  a  hard  mass,  due  t«  the  forma- 
Htioii  of  ail  abscess,  «ui  be  felt  in  the  affected  region.     The  symptoius 
^pof  ffcnti-at  giippuraliiy  pfritontlis   are  similar  to  those  described  as 
occurring   in   the   eirenniscribtil   formy  except   that   they   are    more 

» severe.     There  is  more  apt  to  be  a  chill,  followed  by  a  fever  (lUli"  to 
S|i04°  F.),  though  sometimes  the  temperature  is  normal  or  subnormal. 
There  nre  uiiually  severe  pain,  olwtiuatf  %'omlting,  eonstipatiun,  with 
givat  distfiitioii  of  the  abdomen  (in  some  cases  there  is  no  distention, 
^Blid  the  abdomen  may  l>e  flat  and  not  rigid),  and  the  pul:^  is  rapid 
and  weak — from  lliO  to  l.W.     The  symptoms  in  the  wpfi'e  form  of 
^ritonitis  are  as  follows:  There  is  somi'timc^  a  (^blll^  followed  by 
Jevat^-d  temperature  and  rapid,  weak  pulse, — 14ft  to  llift  to  the  miu- 
Ite, — with  obstinate  vomiting,  ^vere  pain,  and  great  abdominal  dis- 
ention.     Not  Infmiuently  the  t«mperatnre  is  subnormal  during  the 
itire  coursM'  of  the  disease,  and  there  may  be  no  pain  oratidoraiual 
listeutiun. 

Proffawnt. — In  toeal  perUvnitk  the  prognosis  is  favorable.     In  tJie 

tupptiraJirr  and  iicpfi^  fonufi,  if  the  entire  peritoneum  is  in- 

rolved,  death   is  almost  inevitable.     However,    many  eases  of  bo- 

lle<l  general perUanUU  are,  strictly  speaking,  local. 

Trftttvwnt. — In  ]ieritj>iiilia  folluwing  operations,  give  sulphate  of 

,IDa£iieeJa  on  the  appe^ti'anoc  itf  the  first  syiuptoms,  until  purging 

ulcus  place.     In  Hmtmaeriln-d  peritonitis  or  in  the  earliest  stages 

'  getural.  ami  m-j^ir  perihuiitis.  o|«>ration  is  indieal<ed,      After  the 

>li,-ibmeiit  of  .i/c'irni^  peritonitis,  septic  or  suppurative,  operation 

usually  done,  but  is  often  useless.     Ferba|>.4  the  best  treatment  is 
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SUBGEKY  OP  THE  LIVEB. 

HKHATOPToaM,  HOvaNe  orjtaatiaf  Uwrr,  is  a  rare  eondition,  doo  lo 
rriaiatiOD  of  Ibr  ligaaienta  aod  abdofaiaal  walk  wbich  locall; 
ftunU  aapporl.  It  aia;  be  a  part  of  a  E^wialljr  relaxed  oooditioD 
■eoottipanjrlae  gMftropio«a  and  «iiteropt(iei&  and  Is  eotMtuDce  cod- 
VeaitaL  U  ia  aiore  eomaum  tn  wonnen  than  in  men,  in  llie  propoilum 
of  foor  tooDc 

TraidmaU. — An  elastic  rapport  may  be  vom  to  keep  tbe  livpr  id 
idaoe,  attd  it  UlU  fiUls  hrpatopc^  ma)-  be  perforiDed,  aod  t)i«  Uver 
ntond  ta  tba  abdominAl  walU  or  margin  of  Ui«  diaphragTu,  or  the 
round  ligament  majr  tie  nhnrtcned. 

llriUTiDH  OK  TllK  t-ivKH  ape  caosed  by  tbe  embryo  of  the  dog 
laijeworni, — the  tosQiaecbiDot-occos. — Ibe ovaof  wbich  are  l^en  into 
tbe  hiinuu)  alim^ntjkry  ciiiial,  wh^re  they  hatoli,  ent<-r  the  purtal 
HrcuIatioMr  >""'  "■'^  curhorl  t/>  tbe  Liver.  Here  tbe  embryo,  which 
ban  u  iiinall  betul  and  looDth  armnl  witb  a  cmwn  or  hookletA  reaetn- 
blfiif{acal'H  cltiiTK,  tUlacbei  itself  by  Ltsbead  ami  fiooklels,  ''si^olieos," 
wblle  tta  bfxiy  <ivrvelops  into  a  cyst  oontainiug  lliiid  and  nameroaB 
dangbter  ejmto. 
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Hifiiipl^finfi. — 8t«ady,  pninlcfis  enlar^meiit  of  the  liver  until  a  tluc- 
tnating  tiintor  is  formeil  iu  which  the  hydatid  fnmUun  may  be  ob- 
tained. Pressure  on  the  vena  wiva  may  cause  ojdeiii^  of  the  lower 
eitremities.  If  iufec tion  talcea  pliwc  with  suppui-ation,  sjinptouis of 
abs<*ss  fif  Hie  liver  develop.  The  eyat  may  burst  into  thf  lung,  and 
the  booklets  insiy  be  recognized  iii  the  sputum,  or  it  nisiy  Imist  into 
the  perit«.i»eal  ojivityand  cause  death  from  perilonitiR.  The  diiiipumu 
can  be  made  piksitively  oaty  by  fiudiug  the  hookletSt  which  resemble 
smaU  cat's  chkws, 

Tretiimriit, — Expose  the  tiinior  by  au  inelsion  over  its  most  promi- 
nent part,  insert,  an  aspirating  needle,  draw  off  the  fluid,  seize  the 
sac  by  means  of  forceps,  aud  as  it  becximes  empty  draw  it  throngh 
the  opening.  Stitch  the  edges  of  the  opening  in  the  liver  to  the 
abdominal  wal3,  and  put  in  a  drainage-tube  i>r  iodoform  giiuze. 

Abscess  op  the  liter  may  be  t^Haiy  or  multiple.  The  esciling 
causes  are  pyogenic  organisms,  as  the  amteba.  the  bacillus  eoli  com- 
miiiiia,  ele..  Prcdiitpoitiiuj  oiuws  are  dysente^T-y.  diarrliiea,  iippendi- 
citifi,  enteric  fever,  malaria,  disease  of  the  gall-bladder  and  ducta, 
inQnmmalion  aflfecting  the  portal  system,  excessive  use  of  alcohol, 
or  colt].  The  sDlilttni  or  trojiictil  abjtceas  is  nsiially  of  larpe  size  and 
situated  in  the  right  lobe.  The  muflipJc  ab(>cess  i,s  usually  pyferaic, 
as  a  result  of  suppurating  foci  in  the  region  drained  by  the  portal 
vein. 

•SifmpUmis.  —  Increased  Siver  duluei^s,  sometimes  bulging  in  the 
right  hypochondriuni ;  paiu  and  tenderness  on  pi'easure,  especially 
if  the  abscess  is  near  the  surface  of  the  organ  ;  and  pain  is  often  felt 
in  the  right  shontder.  The  patient  does  not  feel  well  5  his  appetite 
is  capricious;  be  loses  flesh;  his  tougne  is  furred  aud  complexion 
sallow;  he  may  have  slight  chilly  sensations  with  evening  rise  of 
teaipcrature,  or  severe  rif^ors  with  high  fever,  profuse  swejits,  and 
rapid  pulse.  JiMindiee  rarely  occurs.  Abscess  near  the  upiHsr  siir- 
faf*  of  the  liver  is  apt  to  cause  cough  aud  dyspncea ;  in  the  centre, 
jaundice  ;  aud  near  the  iuferior  surface,  nausea  aud  vomiting.  The 
symptoms  are  often  obscure. 

Tho  diagiiwiu*  uiay  be  made  by  aepiralion,  inserting  a  good-sized 
needle  iu  the  most  prominent  part  of  the  swelling,  or  iu  the  axillary 
line  between  the  seventh  and  eighth  ribs.  If  pus  is  found,  proctied 
with  the  ojieration  at  once  lo  avoid  peritonitis  from  k^kktige.,  though 
the  pus  of  enicli  absc(Ki8(^  is  frequently  sterile. 

The  pruffiumn  of  abseeSH  of  the  liver  is  alwnys  serious,  m^ie  or 
pi/tsmic  caHes  being  :iJmo8l  invariably  fatal.  Karly  recognition  and 
prompt  operation  on  the  mlifary  absecHe  should  not  give  a  mortality 
exceeding  25  per  cent.    If  let  alone  the  aheccsa  may  break  into  adja- 
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cent  org:ans,  the  most  common  being  tlie  pleural  cavity  or  base  of  tte 
right  lung,  the  »tfini>tch,  bowel,  or  ]>erifardium. 

Treatment. — Tho  iiuliaitioiis  are  to  evacuiite  the.  pns  and  establiRb 
drainage.  Opeu  fbp  iibilonien  o\er  iLe  nioHt  protniQent  piirt.  iitwi 
if  adhesions  exist  between  the  liver  and  nbdomiqal  wall,  open  ihv 
absi«&s  from  the  outside  through  the  site  of  the  adhesuiiis  and  rltaw 
the  laparotomy  wouiul.  If  no  adbcKion^  exi^t.  stitcb  thi*  siirf^u'c  of 
the  liver  around  an  iireii  at  If'.ist  one  inch  in  dianiiMor  to  (h*-  iitHhiiu- 
inal  Wiill^  puck  around  with  j^iiuzo,  «vaciiiit4>  the  pu^  with  a  tronur 
and  cannula,  enlarge  the  opening  in  the  liver  by  im^Lsioii.  ntitch  the 
edges  to  the  skill  if  possible,  acid  put  in  ii  drainagc-tut^e  or  gnnxe 
packing.     Irrigation  is  seldom  nL-ee-ssary  except  in  septic  i-ust?.'*. 

<,'rRaHOSI«  OF  THE  LlTKB  WITH    Aticnh»,~T*Umu'4t  OjtnnUitm,-- 
In  order  to  establish  collateral  oireulation  Talma  of  Utrevlit  firel 
sufrgested  and  V:in  der  Meule  performed  ihe  first  operation  iti  1SS9. 
whii-h  was  fatal.     Salisequeiitly,    bnt  independently,    it  seems,   the 
Operation  was  succeasfully  performed  by  Drammond  and  Morison,  of 
England,  in  1804  and  1S95,     The  ni>eraIion  is  performed  jia  follow^; 
Open  the  tibdomen.  evacuate  Ibe  diiLd,  and  stiteb  the  gre^it  omeiitnm 
to  the  abdominal  parietes  witli  catgub  over  a  space  of  four  or  five 
inches,  dii-st  rubbing  witli  gauze  or  jsrarifying  the  iM-ritonenin  of  the 
abdominal  wall,     Thi.s  permits  of  the  establisbment  of  eirculation 
between  the  vessels  uf  the  great  omBiilnin  and  tiiose  of  the  ubfloni- 
inal  wall.     Packard  acid  Lecoute*  give  twenty-two  eases  of  this  oper- 
ation with   five   immediate   deaths,  two    later  deatlis,  three    iiiijiu- 
proved,  three  improved,  and  niue  recoveries, — an  excellent  showing 
in  the  treatment  of  a  disesise  which  is  usually  considered  ineurablet    _ 
Brewer'  reports  the  results  of  sixty  eases  operated  ou^  as  follows:    H 
Twfuty-two  immediate  deaths  and  six  cures  laetJug  two  years  sad 
longer. 

THE  GALUlLADDER  AND  BILE  DDCTS. 

As  a  result  of  injuries  the  gall-bladder  nr  bile  duels  may  be  mp- 
tured  and  bile  escape  into  the  peritoneal  cavity,  giving  rise  to  shock. 
pain,  vomiting,  and  the  Symptoms  of  peritonitis  if  the  bile  ht:  iufcc- 
tious. 

The  treatment  consists.  In  opening  the  abdomen,  and,  if  pctssiUe, 
repairing  the  injury.  Cboleeytitectomy  may  \m-  necessary.  If  th« 
ducUs  ai-e  injured,  drainage  should  be  prt>vided. 

GAl,[,-STONt:s  (CHoi,t:LrruiABis).— Gall-stones  are  e«neretiow 
composed  of  eholesterin  and  bile  »ilts,  sometimes  mixed  wilU  blood- 
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■^z^lot,  epitlielium,  and  Uicteria,  which  form  iu  the  giill-bhidder  or  bLI& 

*3oets.      Iu  color  they  vary  from  pale  yellow  t«  gi-eeii  or  dark  brown. 

Cauaeg. — ChoMilhiaHix  U  the  phj'sioal  coiiditioii  which  leatls  to  the 

formation  of  gull  stones.     It  oiTcurs  most  frequorjtly  in  middle  and 

sidvaiiced  Life,  and  iu  women  in  the  proportion  of  four  to  one.     !u 

<Jernianj  10  per  pent,  of  the  people  have  gall  stonts,  but  only  S  per 

«eut.  of  these  suffer  from  them  i  Kehr),     In  Ameriea.  about  7  per 

«eut.  have  gall-stones  (C  D.  Moshcr).     A  hiek  of  bulance  Itetween 

iogestioQ  and  assimilation,  high  living,  too  little  exerci%,  a  catarrhal 

•or  iufljiQiipatoryfOQditioiiof  the  bile  ducts  from  itiTasion  by  pyogenic 

orguiiisiiLS,  sach  ss  the  colon  or  typhoid  bacilli,  pDeamocooci.otc,  are 

important  etiological  fectors. 

Stfinptoms,  — Symptoms  of  gall-etonee  Tarj  acoording  to  the  looatioii 
of  the  stoae,  the  amount  of  obstruction  prodaoed,  and  whether  or  not 
there  is  infi'ction. 
ua        Biliarjf  ailic  IS  caused  by  the  passage  of  a  stone  throngh  the  ducta 
^Por  by  inflammatory  obstruction  of  the  ducts.     It  oft^-n  begins  sud- 
denly two  or  three  hours  aft«r  a  meal,  with  severe  spasmodic  paia  in 
the  hepatic  and  epigasttric  region,  nausea,  vomiting,  distention  of  the 
abdomen,  and  often  chills  and  profuse  perspiration.    The  attack  lasts 
a  few  minut«s  or  sevenJ  hoors,  and  is  terminated  by  the  stone  pass- 
ing into  tbo  intestine,  falling  back  into  the  gall-bladder,  or  becoming 
impacted  in  the  duet,  when  the  symptoms  assume  a  subacute  charac- 
ter.    EKamimitinn  of  the  feces  after  au  attack  may  show  the  presence 
of  aslone.    If  the  stone  lodge  iu  the  comm<m  duct,  the  piitieiit  becomes 
jaundiced,  and  remains  so  while  the  impaction  lasts.     If  it  lodge 
in  the  cystic  duct,  it  does  not  cause  jaundice,  but  the  gaU-bladder 
becomes  filled  with  mucus,  producing  hydrofKS,  or,  if  it  become  in- 
l^tfscted,  empyema  of  the  gall  bladder,  or  suppurative  cholecystitia 
^^A  Bbone  in  the  commoa  dnct  may  nob  be  impacted,  but  may  act  as  a 
tallTalve,  moving  np  and  down  and  producing  intermittent  colic  and 
Jaundice.     If  the  gall-stone  remaiu  impacted  in  the  conimou  duct,  it 
may  increase  in  size  and  gradually  perforate  the  walls  of  the  duct  and 
of  the  intestine  until  it  enters  the  lumen  of  the  latter.     Gall-stones  as 
large  as  a  hen's  egg  have  been,  known  to  enter  the  intestine,  and  have 
^-produced  obstruction  of  the  bowel  by  lodging  in  the  small  intestine. 
^H      Suppuratipfi   ektAeeyxtifis  may  be  acaie  or  chroaif,  and   occurs  not 
infrequently  during  or  following  typhoid  fever,  puerperal  fever,  or 

•other  forms  of  Sepsis,  often  with  gall-^toncs  aa  a  predisposing  cause. 
EThe  intlammatory  process  may  be  atmte  and  result  In  perforation  or 
gangrene  of  the  gall-bladder  and  gtiueral  peritonitis,  or  it  may  lie 
cfinmic  :ind  result  in  empyema  of  the  gitll-bhidder,  or  the  pus  may 
Iter  the  liver,  stomach,  inttstines,  pleura,  or  point  externally. 
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Si/mptoms. — The  symptmns  in  the  anffir  form  are  sudden  aevt 
pain  on  tlio  right  side  of  llie  abJoraeii,  persistent  vomiting,  tympan- 
ites, rapid  pulse,  liurried  respiratiou,  and.  au  anxious  e^pt-cssioa  of 
eounteaauw,  sometimes  chills,  fever,  and  profnse  perspiration.  In 
the  chronic  form  the  pain  is  not  so  severe,  tlic  fever  and  chills  may 
be  interrnitlent.  the  disease  runs  a.  milder  course,  and  a  tumor  may  be 
felt  in  the  region  of  the  gall  bladder. 

Tlie  ditiffiiimn  must  l>e  made  from  appendicitis  or  peritonitis. 
From  appemlintis  it  may  be  distinguishetl  by  the  location  of  the  pain 
at  a  higher  point,  in  the  region  of  the  gall-bladcler,  thorax,  and 
epigastrium.  In  any  of  these  conditioos  a  prompt  laiparotomy  is 
indicated, 

ChitUnnjeit-is  is  inHsinimation  of  the  bile  ducts,  including  the  eoni' 
mon,  the  eystic,  and  the  bilia.ry  ducts. 

The  prediftponnj  Causes  are  gall-stones,  hydatid,  disease,  eaooer 
of  the  bile  duets,  inrtufnza,  and  typhoid  fever.  The  exviiinff  ORDSes 
are  pathogenic  bacteria. 

SffmpiontJi. — The  syiuptoma  may  be  mild  or  severe.  The  patieat. 
who  oft-cn  gives  a  history  of  previous  attacks  of  biliary  oolic^  is  taken 
with  a  chill  or  a  rigor,  with  lever— 104"  ti>  105^  F. — and  rapict  pulse. 
Pain  may  be  absent,  but  is  usually  present  with  teuderuess  and 
Bwelliiig  of  the  liver.  Jaundice  is  intense  and  persiBteiit,  the  fever 
cuntinuous  with  occasional  chills  and  profuse  perspiration,  the  pa- 
tient loses  strength  rapidly  and  may  die  of  pneumonia,  pleurisy,  eodo- 
carditis>  abscess  of  the  liver  or  gatl-bladder,  or  general  septiesmia. 

Tumors  v/ the  gaRhladih-r  ami  durta  may  be  benign  or  malignant, 
and  may  produce  obstruction  when  locatird  in  the  duetts,  with  symp- 
toms re-sembliuggall-8tone*.  Cancer  may  be  recognized  by  a  rapidly 
developing  tumor,  persistent  Jaundice,  and  progressive  loss  of  flesh 
and  strength,  but  it  is  often  associated  with  gall-stones,  so  that  a  dif- 
ferential diagnosis  is  impossible  before  o]]H;ration, 

The  trmimnii  of  ffaU-staiua  and  the  different  forms  of  inflammation 
which  attend  them  is  chietly  surgical.  Unless  the  syniploins  be 
urgent,  or  recnr  frequently,  medical  treatment,  the  alkaline  mineral 
waters,  largo  quantities  of  olive  oil,  or  phosphate  of  sodium  in 
drachm  doses  onee  daily,  may  first  be  tried.  The  paiu  of  biliary 
colic  must  l>e  relieved  as  far  fl:a  possible  by  the  hypudermatie  iise  of 
morphine,  the  warm  bath,  or  inhalation  of  chloroform.  The  patient's 
diet,  exercise,  and  habits  should  bo  regnlated.  If  this  treatment  fiul 
no  time  should  be  lost  in  resorting  to  surgEn,-. 

Opeeationson  thk  GAi.L-iiiaiiDEK  a.\d  Bile  Ducts. — Opera- 
tion ia  cases  of  long-standing  jaundice  is  often  attended  by  trouble- 
some or  even  fatal  hemorrhage,  which  seems  to  be  due  to  the  want  of 
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coagulability  in  the  blood.  To  avert  danger  on  tliis  account,  the  co- 
agulability sliould  be  tested  in  every  doubtful  case  before  oiiernlitg. 
If  the  time  of  ooiigulatioD  exceed  five  mitmtes,  operation  in  coiitrain- 
dicnted,  uiiless  iuip^nitive.  Mayo-lCobsori  uses  chloride  of  calcium, 
as  recommended  by  Wright,  in  thirty-grain  doses  every  four  hours 
for  a  few  days  before  aud  for  some  time  after  the  ■opecatioti,  iu  otdei 
t«  increase  the  plasticity  of  the  blood, 

Cbttlecgsiostnni If  is  indieiited  in  nearly  all  oi>enitive  procedarea  on 
the  gall  bladder  and  bile  duvla  in  atldition  to  whiitever  other  opera- 
tion luay  be  necesisiiry.  Make  Kocher's  obli(]ue  incisiou  parallel  to 
the  mai^iii  of  the  costal  carti- 
lages, or  a  verlieal  incision  from 
the  tip  of  the  ninth  costid  carti- 
lage. Espow  the  gaLl  bladder, 
which  is  often  shrunken  and 
adherent,  hold  the  wound  open 
by  long  retractors,  and  Lsol^ite 
the  gull-bladder  by  packing 
with  gauze.  If  distended  as- 
pirate it.,  catching  any  leakage 
on  small  bits  of  cotton,  which 
are  iustaatly  removed,  open  the 
bladdpr.  remove  the  stones  wiih 
a»coop  or  forcep.s,  and  examine 
the  cystic  and  cummuu  duets  as 
&r  as  the  duodenum  for  other 
Blones.  If  found,  work  them 
back  into  the  gall-btadder,  or 
break  them  with  a  needle  or  by 
pressure  with  the  fingers  (chole- 
Itthotrity);  or  eholwloeholomy 
may  lie  oec^ssarv.  Pass  a  9exi^ 
ble  probe  through  the  ducta  Ut   <,.  gsu-tiwider;  t.  cy»uc  duot;  c.  hci«os  4uMi 

tlie     bowel,    ttJ    see    if    they     are     ''••'<'*' ''^'^  Hghl  lobe  ol  lUer;  «.  ootninon  uw 
,  T.,  ■  ,1  .         tlui'i;/,  opening  <i(  witoinon  duel  in  duMenum: 

Clear.     Then   suture  the   out«r    p,du«of  wmlinR:  *.  i*..e««.    ,Af«rcir.r.) 
surface  of  the  gall-bladder  for  a 

third  or  a  quarter  uf  an  inch  from  the  margin  of  the  opening,  to  the 
parietal  peritoneum  aud  fascia ;  the  edfitu  of  the  opening  are  BiitnnMi 
to  the  akin  or  to  the  muscle  just  under  the  skin,  first  placing  a  collar 
of  iodoform  gauze  between  the  two  rows  of  sutures  around  the  open- 
ing in  the  gall-bladder.  When  lirainage  is  uo  longer  reiiuiriHi,  the 
^■jirrmtl  row  of  suturi^B  is  removed  and  the  mouth  of  the  gall-bladder 
dt'taehed  from  it$  adhesions  to  the  skto  or  muscle,  oot  diatnrbing  the 
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irUenifil  row  of  sutures,  Ihe  collar  of  gauze  is  removed,  and  the  open- 
ing retracts  and  readily  i-lnses.  Wlien  it  is  impossible  to  bring  the 
gall-Wadder  tatheabduiuiiiul  wall,  a  rubber  tube  may  be  inserted  nnil 
the  gall-b]a<liler  eareftilly  stitched  to  the  tube  by  means  of  caJ^l 
sutures.  TLe  bile  draiiis  out  through  the  tiitw  three  or  four  days, 
ihien  ceases  if  the  bile  ducts  are  patulous,  and  the  draiDiig(>-tube  kui 
be  removed.  lu  choliiiigcitis  or  severe  cholet^ystitis  the  drain  shoiiUl 
be  kept  in  from  one  to  two  weeks, 

Th«  mortality  of  ancomplicated  chtilecystostoniy  is  ouly  1  per 
cent.,  but  iu  complicated  cases  over  50  per  cent.  (Kehr). 

lu  cMGcijutotomy  tlie  (rail -bladder  is  closed  at  once  afler  reinoving- 
a  Btone.  When  the  sntnred  gall-bladder  is  att-ached.  to  the  alMloiui- 
nal  iiieisiou,  which  is  also  closed  over  it,  tlie  operntioq  is  called 
diolf^jfsitnttifxis.  These  operatious  aie  suitable  only  wbeu  there  is  u« 
disease  of  the  gall  bladder. 

Cholec'fsk'^otiii/  m^am  excision  of  the  gall  bladder,  aod   is  indi- 
cated in  inflammation,  in  cancer,  in  wounds  of  the  gall-bladder,  and 
in  stricture  of  the  cystic  duct.     Obstruction  of  the  comruon  dnet  is  a 
contraindication   to  cholecyatectomyv     Tbe  uperatioo  is    i>erformed 
by  exposing  the  gall- bladder,  a«  above  described,  incising  the  peri- 
toneum which  atta-ches  it  to  the  liver  at  its  bsise  and  sides,  tiDtil  the 
cystic  duct  is  reached.     Tho  duct  is  ligated  and  divided  aud  the  end 
sterilized  by  tonchiug:  it  with  the  actual  cautery  or  with  a  stroug 
solution  of  bichloride.    The  abdominal  wound  iB  then  closed  wjthuut 
drainage. 

Tbe  mortality  is  5  per  cent.  (Kehr).     Others  give  a  mortalitj*  of 
from  15  to  25  per  cent. 

The  gall-bCadder  may  be  obliterated  by  opening  it,  dissecting  out 
the  entire  mucous  membrane^  and  closing  the  incision. 

Clioledofkotowj/  is  indicated  iu  impacted  gall-stone  when  chole- 
lithotrity  has  failedj  and  in  chotangeitis  for  di-aiiiage.  Open  (he 
abdomen  as  described,  separate  the  adhesioiLs,  and  bold  the  liver  up 
and  the  edges  of  the  wound  open  by  means  of  retr-actors.  Insert  the 
left  forefinger  into  the  foramen  of  Winslow,  from  right  to  left,  behind 
the  hepatic  vessels  and  the  common  duct,  catching  them  briweeii  the 
finger  and  thumb.  Locate  the  sloue  and  remove  it  through  an  open- 
ing made  near  the  mouth  of  the  duet,  in  order  to  avoid  the  portal 
vein.  Where  the  stone  ha.*!  ktdgcd  at  the  month  of  Ihe  eoniiiiou 
duct,  it  may  be  removed  by  iiH-i.'*iiig  the  duudenum  (fholeiloeho- 
duodenotoDiy) and  stretching  or  iMcising  the  mouth  of  theduct.  The 
opcniug  in  the  duct  may  be  cloBod  by  means  of  sutures ;  but  if  there 
has  been  chulangeitis,  it  should  itv  left  open.  In  any  case  drainage 
should  be  provided,  and  if  the  duct  is  left  open  the  drainage  tnbo 
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lay  be  sewed  into  the  dact  witb  catgut  and  tbci)  packed  firound  with 
iodoform  gauze. 

Chnleeiiatenteroxfomg  aod  chdedoclietderoslomy  are  operations  for 
making  a  coininuntcatioD  between  the  gall-bladder  or  the  dilated 
coiiimoi]  duct  and  iute-stiae — the  duodeatim,  jejumim,  or  c^lou.  It  is 
itidif^ited  ill  periiiatietit  OL-elitsion  of  tlio common  duct  from  uiiy  cau^, 
Th(!  operations  may  b«  done  by  simple  sulore  or  by  the  nse  of  the  small 
Murphy  button. 


THE   PANCREAS. 


■ 

■      The  pancreas  is  sjtaated  in  such  an  inacoespible  poaitioii  that 

^'openit ioijs  upon  it  are  performed  only  with  greiit  difheolty.     Exiieri- 

meiilH  linve  Khown  that  animals  live  alter  complete  extirpation  of 

this  organ.       !■'.  Franke  rpnioved  the  entire  pancreas  from  a  man  for 

Pmali^^iiitnt  disease,  and  the  patient  lived  Sve  and  a  half  montha  with- 
out diabetes,  dying  fruiu  imnirrenee  of  the  disease. 

pANCttEiTlTls  may  lie  an^tlr  or  rhronit;  and  is  oansed  by  infection 
from  the  intestine  or  common  hile  dul.'t^     A  taiuall  stone  obstructing 
Hjttie  papilla  may  Cau^  backing  ap  of  infected  bile  InU)  tlie  pancroatic 
duct.     ThR  inflammatory  process  may  be  aente  and  attended  by  hem- 
orrhage or  gangrene;  or  the  process   may  Iw  slower,  resulting  in 
^Mbt^cesa  or  an  increa8«  in  tlie  connective  tissue  of  the  organ,  pro- 
^duciugr  a  hard,  lumor-iike  mass. 

Si/niptJitnu.  —  Af^itfi  pan/yreulUis  with  gangrene  begins  suddenly, 
with  severe  piin  in  the  epigiistric  region,  tenderness,  nausea,  and 

*  vomiting,  followed  by  symptomis  of  collapse  or  of  peritonitia  or  sepli- 
ttemia.  UtitcretUifut  with  the  formation  of  aim-tan  is  not  no  rapid 
in  its  coarse ;  the  symptoms  umy  extend  over  a  period  of  several 

•months.  It  usually  occurs  in  middle-aged  persons.  The  symptoms 
E>egiu  suddenly,  possibly  after  an  attack  of  jaundice,  with  nausea, 
vomiting,  severe  pain,  and  distention  of  the  abdomen.  In  the  courae 
of  a  few  days  the  symptoms  iKoome  le^a  severe,  but  fever  develops, 
which  may  1)«  attended  with  ebills  and  symptoms  of  septiciemia; 
there  is  increased  leucocytosis,  and  a  tnmor  may  be  detected  just 
above  the  umbilicus.     The  stonLs  may  contain  fat. 

•[      Tretament. — In    ffanffrrnoHx  ptincr-eQiitis   operate    promptly    and 


'remove  the  gangrauous  portion, — a  feasible  operation,  except  wlien 
the  head  of  the  organ  is  involved.  In  fiAmrju  open  the  abdomen 
over  the  tumor,  if  one  eslst,  otherwise  through  the  left  recliis 
mLiscle,  evacuate  the  pas,  unite  the  edgefi  of  the  absCe^  walla  to  Uie 
external  wound,  and  dniiii. 

CywTs  OF  THE  PiM'KEAH.  iwconiing  lo  St'un.  are  always  of  the 
etention  variety,  and  are  caused  by  utistructiou  of  the  common  duct, 
Or  some  of  its  branches. 


5M8  AND   REHIONS. 

The  *;/mp(ffmvf  are  diwcoinfort,  vomiting,  coustipation.  or  diarrli 
perhiips  sugar  in  the  urine,  fat  in  the  feces,  loss  of  fiesh,  and  ofleuft 
bronzed  or  muddy  hue  of  the  Bkin.  Examination  rev^tls  a  tumor, 
nsually  in  the  median  line  Just  above  the  niubiliciis  or  towards  the 
left,  AS  cysts  develop  more  frequently  in  tb*  tail  of  the  pancreas.  A 
resonant  area  may  be  fonnd  above  or  just  over  the  tumur  (stomach 
or  transverse  colou).  The  cyst  may  grow  slowly  or  rapidly  and 
attain  the  size  of  a  Ttiau'sliead. 

Trrafmrn^.— Perform  CffiUotolny  Over  the  tumor  or  through  the 
left  rectus  muscle,  turn  aside  or  divide  the  omt^ntum  or  mestKoIon 
when  necessary,  empty  the  cyst  with  an  aspirator  or  trocar  anJ 
cauoala^  and  remove  the  cyst  wall.  If  the  ryst  is  connected  to  the 
pancreas  by  a  pedicle,  it  may  be  ligiited,  cut  away,  and  the  abdominal 
wonnd  closed.  If  the  cy.st  wall  ciiiinot  be  safely  removed,  suture  it  to 
the  abdominal  wound  and  drain  until  recovery  takes  pbioe. 

THE   SPLEEN. 

Injukieh  of  the  Spleen. — The  spleen  is  sometimes  peuetrated 
or  perforated  by  stab  or  gunshot  wounds  or  fractured  ribs,  or  it  may 
be  ruptured  as  a  result  of  blows,  faUs,  or  crushing  force. 

The  stfmplomH  are  chiefly  those  of  internal  hemorrhage  with  pain 
in  the  splenic  region, 

rreaiwuTn^.^UiiIess  life  be  threatened  by  hemorrhage  or  infection, 
injuries  of  the  spleen  should  be  treated  by  strict  antiaep.sis  and  resU 
In  severe  hemorrhage  tlireateniug  life  open  the  abdonieu,  Hutui-e  or 
pack  the  wound,  or,  if  that  be  impnicticible,  excise  the  sple«*i]. 

In  thirty-ftve  cases  of  spleuectomy  for  rupture  there  were  fourteen 
deaths. 

Wandehing  spleen  may  l>e  caused  by  the  increased  weight  of 
the  organ,  stretching  or  rupturing  its  ligaments. 

The  ireatmcid  consists  iu  the  use  of  bandages  to  hold  the  spleen  in 
place,  splenopexy  or  splenectomy. — the  last  giviug  the  most  satiaiiic 
tory  results. 

Ab»cf:rh  ok  the  i4FLEi':N  is  generally  due  tu  septic  enittoli-siu  or 
infarcts  from  some  infectious  process,  as  appendicititv  goingou  in  the 
alHlomen.  It  Bt>iuetimes  follows  contusions.  The  abtM.'esa  may  be 
single  or  multiple ;  in  the  spleen  or  external  to  the  spleen, — peri- 
splenic abscesfs. 

The  in/mjUoms  are:  Pain  ia  the  splenic  r^on.  tendemcas  od 
prcasurc,  increase  of  splenic  dulness,  and  perhaps  hectic  fever.  The 
abscess  may  burst  Into  the  stomach  or  bowels, 

Treatmmt. — If  Ouctuntioii  be  detected  and  :idhesions  have  formeil, 
the  abscess  may  be  opened  and  drained.     In  perisplenic  absceas  extir- 
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pate  tlie  spleen.  Of  MVen  castes  nf  absvcss  treated  in  tkia  manner  aU 
recovered  (Hagen). 

Splkskctomy.— Make  an  incision  through  the  left  rectos  muscle, 
siijiplementeil  if  necessary  by  a  transverse  incision.  If  adhesions 
exist  divide  them  between  double  ligaliin?s.  Divide  the  Biispensory 
ligament,  iutrudue^  tb^  hand  between  the  flpleen  ami  iliiiphragTit,  and 
pull  the  spleen  down  and  turn  it  over,  bringing  the  resnela  of  the 
hilus  into  a  convenient  position  for  ligation.  Tie  the  vessels  sepa- 
rately before  i-emoviup  the  spleen,  or  clamp  the  i^edicle,  cutoff  and 
remove  the  spleen,  and  then  tie  the  tkbcIs  separately. 

Hpleneetomy  bus  been  done  for  iimlarial  spleen,  splenic  auiomia, 
chrouic  splenic  enlargement  of  infancy,  and  Bunti's  disease  (hyper- 
trophy wilh  cirrhosis  of  the  liver).  F6an  in  18C7  pertbrmed  the  first- 
snccessful  splenectomy. 

The  nmrtalUy  of  three  hnndred  and  sixty  spleiiectuiuies  was  3S.3 
per  cent.  (Hagen).  When  performed  for  splenic  leuktemia  the  mor- 
tality is  very  high,  fortythree  operations  resnlling  in  only  Ave  recov- 
eries (Warren).  Splenectomy  is  nearly  always  followed  by  an  increase 
in  the  t4>tiil  number  of  white  blood ■  corpuscles  :ind  a  decreiise  in  the 
number  of  red  cells  and  bsemoglobin  ;  but  these  changes  are  only 
temporary,  the  pntient  being  finally  fully  restored  to  heatth. 


THE  STOMACH. 

QjKGENTTAL  MALFOBMATioss,  as  hooT-glass  contraction,  con- 
traction of  the  pyloras,  or  complete  atresia,  are  occasionally  seen. 

Injuries  ok  thk  Stomach.  (Se*  "WouNDa  uf  the  Abdo- 
MEX. ) 

FoREiGV  RODri-s — pius,  needles,  bnltona,  whistles,  coins,  false 
teeth,  knives,  forks,  spoons,  and  hair — may  be  taken  into  the  stom- 
ach accidentally  or  ou  purpose  by  children,  jugglers,  or  insane 
peraonB. 

Trenlmf^. — W^en  small  bo<lit%  have  been  swallowed,  such  aa 
pins,  butttins.  etc.  give  a  diet  composed  principally  of  brea<t  and 
mitk  and  potatoes,  in  order  to  form  a  coating  for  Ihe  foreign  body 
and  thus  protect  the  mucous  membrane  of  the  ititestme.  Do  not 
give  purgatives.  Bodies  which  cinnot  pass  the  pylorus,  or  which 
would  endanger  the  iuteslines  if  they  did  pass,  or  small  bodies  which 
remain  au  unreasonable  time  in  the  stomach,  as  shown  by  the  Roent- 
gen ray,  mu.it  be  removed  by  gastrotomy. 

Ulcer. — According  to  Brinton  and  Welch,  gastric  ulcer  is  foimd 
in  5  per  cent,  of  all  necn>psies.  and,  while  it  may  occur  at  any  part 
of  the  stomach,  it  is  fonnd  mo.st  frequently  at  the  leaser  curvature  on 
the  posterior  wall,  near  the  pyloru& 
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Tho  oauaea  are:  lujnry,  aluoholism,  ausemia.  byperoddity  of  the 
gastric  jiiiue-  imd  embalisni  of  a,  terminal  artery — sometimefi  sp>eii  in 
biiriiB  ofllie  skill. 

The  (tmle  or  peptic  ulcer  (probably  caused  by  the  action  r»f  the 
gastric  juice)  i&  ^mall,  ntont],  puuobed  out,  slngk  or  lutiltiplc,  and  is 
fonnd  chiefly  in  youn^j  women,  Dften  single wnnieii,  ■with  ameiwirrhcPa 
and  cblorosis.  This  ulcer  is  not  infi-eniiiently  located  neiir  tlie  car- 
diac end  of  the  stomach.  The  chronic  ulcer  occurs  more  freqiienlly 
in  men,  in  the  proporl.i(>n  of  about  lhre«  to  one,  It  ia  usually  single, 
with  irregular,  sloping,  thickened,  iiidnratcd  edges,  and  Js  often 
uttended  with  adhesions,  tt  occurs  in  middle  or  advanced  life, 
sometimes  in  youth,  and  is  located  mo«4t  frcqueutly  at  or  near  the 
pylorus 

Symptoirtg.— The  general  sylEp^Jm9  are  pain  or  nneasinees  after 
eating,  vomiting,  iiud  tenderness  over  the  stomach.  Blood  U  vom- 
ited from  repeated  small  hemorrhages,  or  one  liemoiThage  may  l»e  so 
severe  a»  to  aiuse  rupid  deiitb.  In  some  cases  the  first  symptom  is 
the  wjcurrence  of  hemorrhage  or  the  symptoms  of  iwrfopAtion — sud- 
den pain  in  the  epigastric  region,  followed  by  vomiting,  shook, 
collapse,  and  peritonitis. 

The  diagiwstn  from  cancer  13  often  difficult,  espcciully  tbe  cbronio 
form  of  ulcer,  %rbich  h  often  accompanied  with  a  tumor  at  tbe 
pylorus  and  dilatatlou  of  tbe  stomach.  In  nicer  there  is  otlen  an 
excess  of  hydrochloric  at:id,  while  in  cance^r  it  is  dimiaisbed  or 
absent.  Id  nicer  the  blood  vomited  is  usually  bright  red  ;  in  cancer 
it  is  dark  colored — coffee-grounds  in  apj>earTince.  In  ulcer  there  are 
ansemia  and  loss  of  floih,  while  in  cancer  tbci'e  is  a  cachectic  appear- 
ance, with  rapid  emaciation.  Cancer  may  develop  on  tbe  nite  of 
an  ulcer. 

(\miplie<tliona. —VaWkt  form  of  rtloer  may  be  complicated  by 
severe  hemorrbiige  or  sudden  perforation  ;  but  the  aculi-  form  more 
frequently.  In  either  form  perforation  may  occur  slowly  after  tbe 
formation  of  adhe^^ions  and  a  subphrenic  abscess  result.  (This  is 
more  likely  to  occur  in  tbe  chronic  form.)  In  chronic  ulcer  tbe  com- 
plications may  \k  cicatricial  contraction  of  tbe  pylorus,  with  dilata- 
tion of  the  sl-om:Lch,  honr-glnjts  contraction,  ailhcsion.s,  tamor  uf  Ibe 
pybmiH,  tetany,  hepiititis,  pancreatitis,  stricture  of  the  bile  ducts, 
jaundice,  uncontrollable  vomiting,  and  profound  aniemia  (ilayo- 
Bobson).  I'orforatiou  occurs  in  about  7  per  cent  of  the  cufie«  of 
gastric  ulrer,  and  by  means  of  operation  atwut  35  per  cent,  of  Lbe 
cases  are  Haved  (McCosh). 

JVrtiJm^. — The  mctlical  treatmml  consists  in  keeping  the  patient 
ill  bed  and  uftiiig  reetal  aliioentation,  giving  by  the  motttb  nothing 
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but  water  and  tiiibiiitRkte  of  biamutli  in  drachm  doeea  tbr««  times  a 
day.  until  the  piiiii  ia  rolievwl.  Snrffirat  leeatmcnt  is  ri?quirpd  fur  per- 
rnnitiun,  hemorrbaKe.  contrartioii  of  the  pylorus,  hit  lii^ur-glaas  wn- 
tnketion.  In  prrfvratkm  the  prompt  performant-e  of  livpiirotoniy  is 
imperative.  Soarcli  for  the*  perforation  by  careful  examinatiou  of 
the  Htomuph  hihI,  when  found,  close  it  by  inverting  the  edges  aod 
intrcMliiring  one  row  of  8Utur«8  through  the  fieritonoal  and  inuscular 
co»ts;  or,  if  the  patieiit^s  condition  permit,  exeise  the  ulctr  und 
iLpproxituikte  tbc  eflges  bv  two  I'ows  of  sutttrea,  ova-  tbrou^fti  all  the 
ciKits  and  the  see«>nd  tliroiijih  llie  p<'ritoneft[  irnd  miiKOiiliir  coats, 
inverting  the  first  If  thp  stomai^h  tonteuta  have  pscapeU,  sponge 
out  and  irr^te  the  peritoneal  cavity  with  salt  solution,  and  close 
the  M'outid  without  drainage.  If  possible,  perform  the  operation 
before  perforation  ocfurs. 

Hemokehage.  if  chronic  and  persistent,  should  be  treats  by 
laparotomy-  Open  the  stomach,  find  the  nicer,  and  eiciae  it  if  pos- 
sible. If  iti  the  pylorns.  pyUHoplnsty  orgastro-cnterostoiny  may  be 
nei'essary  atTer  esi'tsion.  Acute  hpmwrhat/e  ia  often  a  contniindtca- 
tion  to  imniediate  operation,  the  patient's  condition  being  so  bad 
that  the  additional  shock  of  operation  would  lie  almost  certainly 
futa].  Ill  Knch  akse«  ntcdicul  treatment  is  indicated  until  the  patient 
hafi  I'allied,  when  the  questiou  of  o[X!rution  may  be  considered. 

PTLORIO  OXVTKAHTEON  (STRICTUREJ  AMi  HOUK-GI.A8S  CONTHAC- 
TUtN  rcault  from  idreriLlion,  or  they  may  be  congenital.  Stricture  of 
tbe  pylorus  may  be  treated  by  pyloroplasty,  excising  the  ulcer, 
sliaald  one  be  present  ;  by  gastrndnotlenostomy  ;  or  pylorectomy. 
lIuiiryhtsK  f-ontraefwH  h  to  be  treated  by  gastroplasty  or  gastrogas- 
tTitstximy. 

CancKk  op  tllE  Stomach. — Benign  tumors  of  the  stomach  are 
ran,  Myomaf  lipoma,  papilloma,  adenoma,  lymphadenoma  occur 
occaaionally,  and  aarcnma  sometimes  us  a  secondary  growth.  By  far 
the  most  common  tumor  of  the  stomach  is  carcinoma — usually  scir- 
rbns.  According  to  Richardson,  lietween  .5  and  2,5  per  cent,  of  the 
liiortaiity  from  ail  taa-jes  is  due  to  cancer  of  the  stomach,  and  between 
3.">  and  40  jter  cent,  of  all  ca&es.  of  cancer  originate  in  the  t^tomacb. 
The  most,  frequent  site  is  the  pylorus,  next  the  airdiac  oriAce  of  the 
stomach. 

Sj/Mpfoiiin^—Cmn^r  of  the  nlomach  is  slightly  more  fr«jne»t  in 
men  than  in  women  (Wairenj,  and  owura  about  the  age  of  forty  or 
later  in  life.  The  limtsymptomaare  thuse of  indigeal ion,  with  uneasi- 
ne.'«  in  the  stomach,  iri*ei;:nlar  appetite,  sometimes  dull  pain,  consti- 
pation, loss  of  weight  and  strength,  and  i^ooner  or  later  v^nnitiuff  tilkes 
phu-e.     If  the  cardiac  orifice  is  involved  there  isregnrgitalion  within 
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'from  a  few  minutes  to  an  hour  aft*r  eiitiiig;  if  the  pyloric  orifice, 
iTomiting  may  not  occur  for  sevenil  houra  after  eating,  there  may  bo 
fiignu  of  (liljitatiou  t)(  the  Btotnacb,  and  particles  of  food  taken  twenty- 
four   hours  previously  are  sometimes  recognizwl  in  the  vomitUii. 
^nien  (ilceration  takes  [ihtce,  the  vomilas  contains  blood,  which  is 
Bsitally  dark  in  color,  resembling  uoffee-groundH.     OcausionaJly  ex- 
of  this  material  or  of  the  wiushings  of  the  stomach  reveals 
praence  of   cancer  tissut.     The  hi/drofhlurh  arid  in  the  gastric 
uice  JB  dimiuisbed  or  abKeat,  and  while  not  pathugnoniuniu  this  ia 
;rong  evidence  iu  favor  of  cancer.     Lacticacid  andOppler's  bacillns 
Sre  frftqttenlly  found.     Hydrochloric  acid  is  absent  also  in  other  dts- 
easeH  of  the  stomach,  as  atrophy,  amyloid  degonenition,  Addison'e: 
disease,  pernicious  anteniia,  sometimes  in  phtbisi.s  and  tntlanimatory 
Conditions  of  the  mucous  meiubrane.     In  most  ca-se^  the  tumor  can  be 
felt  at  some  time  during  the  course  of  the  dise-ase.     It  is  seldom  i>er- 
Oeptible  before  the  third  or  fourth  month,  and  is  then  delected  iti  or 
near  the  centre  of  the  epigastric  region.     It  is  usually  movable,  liiinl, 
irregular,   and  tender  to  preffiiire.     As  the  disease  progiessea  jmin 
increases,   there  m  rapid  loss  of  flesh  and  strenglh  and  a  markcicl 
AtrA«PKi.     Metastases  with  secondary  growths  occur  in  thft  liver  and 
Other  organs.     Nut  all  c:is<^«  of  canc4^r  of  the  stomach  h»ve  pain, 
yomitiog,  hemorrhage,  and  tumor;  about  2(1  per  cent,  have  little  or 
no  pain,  about  10  per  ceut.  have  no  vomiting,  about  half  the  cases  do 
not  vomit  blood,  and  tumor  is  not  perceptible  iu  al)out  2<)  per  ct^ni. 
Xxamiitatiori  of  the  bl'H»l  shows  a  diminution  oT  ivd  corpuiicleH  aiiil 
ibsBmoglobin  and  abeence  of  h'ucocytosig  all^'r  u  full  meal, 
t     DwffWMfUn. — The  diagnosis  must  be  made  ivum  ijaul ric  <ttfarrh.  dis- 
PBMS  of  theyirW  blaihlrr  and  /ijvc.  ^UHlrnl/jin,  and  iWr.  r  of  the  fl^marh. 
iTIie  gastrodiaphanusenpe   may  be  used   to  del«4rt    a  tumor  iu   tlie 
AQterior  wall  of  the  stomach.      In  doubtful  cases  an  exploratory 
PaUotoniy  should  be  performed  ejirly  in  the  diseafle^  l>efore  it  is  t<.x> 
'iate  to  give  the  patient  the  benefit  of  a  liuJifti!  operation. 

The  duratiim  of  the  di^uuLse,  untreated,  is  from  one  to  two  years, 
;<death  being  due  to  genenil  weakness. 

Prnffnime. — The  only  bopi-  is  in  complete  removal  of  the  tumor, 
juid  this  is  impossible  except  in  the  earliest  stages  of  the  disease. 

Trr^meni. — The  treatment  is  radittU  or  pallialitie.  The  radical 
Mperations  are  gastrectomy  Cremoval  nf  thix  entire  organ)  and  pyl«- 
nobomy,  tlie  former  Iwing  indicated  where  Uie  cimccr  involvcB  th« 
priocifial  [>art  of  tlie  stomach  and  the  latter  when  it  is  limited  to  th« 
Ijtylorniv     The  jytfU/itin'  upenvtions  art-  gJisfroentoi-ostomy,  or  gns- 
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OPERATIONS  ON  THE  STOMACH. 

Qabthopexy  is  i«rforjiied  iu  casea  of  gaatroptosis  or  GlSnard'a 
disease.  Optn  tbc  nbilomeD  tbrnu^h  the  lelt  rectus  muscle  and 
attocli  the  centre  of  the  anterior  wall  of  ttie  RU)mae)i  to  ttie  aDtvrior 
ahdominnl  wall  by  two  or  tiiree  silk  sutiirics  wliieli  penetrate  the  peri- 
toDeal  auil  muscular  icoata  of  tliestoniach  aud  of  the  abdominal  wall. 

Gast&oRRHafHY.  or  GAStBoPLlCATfoN,  is  performed  for  dilated 
atoinach  without  pyloric  stenoeia,  in  or<ler  to  diminish  the  size  of  the 
organ.  The  stomach  is  folded  on  itself,  so  that  the  greater  piirvatnre 
is  lifted  up  and  attJi«hod  to  the  lesser  eurvature  by  a  row  of  sutures 
whi<*h  pujss  through  the  peritoneal  and  muscular  coale  ouly, 

GiSTROLVSirii  Ig  the  operatipu  for  freeing  the  stomach  from  adhe- 
sions whieh  may  have  resulted  from  peritonitis. 

Gastkoplasty  corresponds  to  pyloroplasty,  and  is  sometimes 
performed  for  hourglass  stomach. 

GASTBorrASTBOfiTOMY  uieaus  the  establishment  of  comiuutiicatlon 
between  tlie  two  parts  of  the  stomaeh  which  have  been  partially 
separated  by  hour-glass  coiiti-action.  The  operation  is  performed  by 
making  a  large  opening  iu  each  pouch  below  the  coutractiuu,  and 
QDiting  them  by  two  rOws  of  suttires,  or  by  means  of  a  large  Murphy 
button,  as  in  case  of  gastro-eutcrostomy. 

Oastrotomy  is  performed  for  exploration,  the  removal  of  foreign 
boilies  in  the  stomach  or  the  lower  part  of  the  (esophagus,  and  for 
the  treatment  of  strictai'o  of  the  mSophagus  or  of  either  orilice  of  the 
stomach.  Open  the  abdomen  through  the  left  rectus  muscle  by  an 
incision  from  sLx  to  Sfteen  centimetres  long  through  the  skin,  muscles, 
and  sheath  of  the  rectus  to  the  transversal  is  Aiscia.  Catch  up  the 
transversalis  fascia  and  peritoneum  with  htemostats  on  either  side,  and 
cat  carefully  between  them  to  avoid  woiinding  the  viscera.  If  pos- 
sible, draw  a  portion  of  the  stomacli  outside  of  the  abdominal  cavity, 
and  iu  any  case  carefully  pack  around  with  gauze  before  opening  it. 
Make  the  incision  in  the  direction  to  cause  least  hemorrhage. — par- 
allel with  the  principal  blood -vesBtla,— and  promptly  Ugate  bleeding 
vessels.  Having  accomplished  the  object  of  the  gastrotomy,  close  the 
wound  with  two  rows  of  silk  sutures,  about  six  to  the  inch,  inter- 
rupted or  coutinuuus,  the  lirst  peifising  through  all  the  coats  and 
approximating  the  edges  of  the  incision;  the  second  through  the 
peritoneid  and  muscular  coats,  inverting  the  first  row. 

The  first  gastrotomy  has  been  variously  attributed  to  Mathtas  of 
Prague  in  1602.  aud  to  Shoval  iu  1635. 

Oastbootomv  means  nuiking  a  more  or  less  permanent  opening  in 
the  stomach,  throngh  which  the  patient  can  be  fed.     The  operation 
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ia  indicated  in  obstructioTi  of  the  ajs^opliagns  or  cardiac  orifice  of 
stomacli,  ■which  caiinol^  be  removed.     The  fimt  gastrostomy  was  per- 
formed ill  1S4!)  by  Scdillot. 

Von  JIin}krr'a  Operation. — Open  the  abdoruSQ  throagli  the  left 
rectus,  draw  outanonR-^hfijied  Aildcif  thestuinEUjh,  att:u.'h  the  circum- 
ference of  tlie  cone  to  the  parietal  peritoneum  and  fasei;i,  and  the 
apex  of  the  cone  to  the  skill,  by  silk  suturea.  A  small  opening,  just 
large  enough  <u  admit  a.  2Ju.  15  French  cathuter,  may  be  made  iu  the 
apex  of  tiie  cone  at  once,  or  after  the  lapse  of  four  or  five  daye, 
when  adhesions  wil  1  have  effeetually  shut  ofT  the  peritoneal  cavity. 

The  fimibmiajeic- Fnni-rk  Mtiluid. — Make  au  oblifpie  incisioD  par- 
allel with  and  aboat  half  an  inch  from  the  lefb  costal  cartjlag¥& 
Expose  the  rectus  muscle  and  separate  its  fibres  longitudinally. 
Open  the  peritoneum  and  draw  out  a  cone-shai)«il  fold  of  the 
stomach  about  oue  inch  and  a  half  long,  niid  attach  the  circumfer- 
ence of  the  cone  to  the  parietal  peritoneum  and 
fiiscia  by  silk  sutures.  Make  n  small  incision 
through  the  skin  about  an  inch  above  the  costal 
margin,  thrust  a  pair  of  hECJiiostats  through  the 
wound  beneath  the  iiiterreiiing  bridge  of  skin, 
seize  the  apex  of  the  cone,  draw  it  through,  and 
attach  it  to  the  skin  of  the  upper  n-ound.  The 
lower  wound  is  then  close*!. 
The  Btomach  may  lie  opened 
at  oiice  for  the  introduction 
of  a  rubber  tube  through 
which  the  patient  is  to  be 
fed.  This  method  ia  not  apt 
to  be  followed  by  leakage^  on 
account  of  the  ooustriction 
produced  by  the  rectus  mus- 


na.  237.— WIUcl'i  mi^iliadol  Kiautmomy.  A.naMaeniloaotmUim»ebn»U  an]  tube,  •Imw. 
Ing  tube  In  pl*rc  Biid  i^nveJiiiieil  Tiy  tliL- wklbut  Ui«glouiai'1i:  zr  ahowN  roliUtit  rii/iiiitcli  BtiMihad 
ii»priheiul!i\— iJoivedlliiioa  tndli-otclhp  end  i>f  Mil- lube  ill  thi-ju.mH-.'h  ;  C.  l»n«l Mto^  •cdtoo. 
■l)tiwlu|[  Uie  tuli*  lyiag^ln^  |.h««i.u*l,— ouu^rcnil  nt  lubc  dowil  wllh  n> stopper. 


cle  and  tlw  firm  etipport  sflforded  by  the  costal  t-jirtilages  when  the 
dressing  ih  applied.  Oooasionally  the  pressure  prt>duc««  ei'osiou  of 
the  coKtal  cartilages. 
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WitzrTa  .l/rfVJ(^— Oi>en  tlie  abdomen  throngh  tie  left  rectus 
muscle  liy  an  incision  at  least  seven  centimetres  in  leuctli.  Draw  the 
Etoiuacli  outiilde  of  tlie  alMlomeii  if  po^ible,  and  luuke  au  opetiiog 
just  large  enriugb  to  iuliiiit  a  No.  25  French  catheter  in  the  anterior 
wait  of  the  gtomofih  near  the  greator  curvature  and  the  cardiac  end. 
Introduce  »  soft-rubber  calheler  into  this  opening  for  about  half  an 
inch.  &x  it  in  the  wound  by  a  sature  of  catgut,  ard  lay  the  portion 
of  the  catheter  projecting  eitcrnally  against  the  anterior  wall  of 
the  stomach  so  that  the  end  projects  through  the  upper  angle  of  the 
abdotuiual  wouud.  The  catlieber  is  then  enveloped  in  the  valia  of 
the  stomach  for  u  space  of  two  and  one-ball'  or  three  inches  by  taking 
a  fold  from  each  side  and  uniting  the  two  over  the  catheter,  the 
sutures  passing  only  through  the  perkoueal  and  muscular  coats, 
lieatore  the  sUimach  to  the  abdominal  cavity  and  elitch  the  »toiuach 
Wall  for  a  Space  of  about  one  inch  all  around  tbo  cathet-er  to  the 
abdominal  wall.  Cloae  the  external  wound,  leaving  the  catheter 
projecting  through  the  upper  angle.  After  a  week  the  catheter  may 
be  removed  and  inserteil  only  at  meal-times. 

O  t-!i;i'  KXTEKOsToMY  is  the  efitablisliinciit  of  a  communicatioa 
betwe.ii  !)i.-  sioiuaoh  and  the  snioll  intestine.  The  operation  wiis  first 
performed  by  Woelfler,  and  is  In- 
dicated ill  obstruction  of  the  pylo- 
rus, in  some  ca^e-s  of  pylorectomy, 
and  in  some  eases  of  ulcer  of  the 
stomach.  l\S. 

Trttt  Uackn-'g  Pfutterior  Gaatro- 
enttrosto'iip- — Open  Ihe  abdomen 
near  the  median  line  through  the 
left  rectus  inii&cle  Iwtween  the  eu- 
siform  cartilage  and  the  umbili- 
cus Pusb  tlie  great  omentum  up 
outoftheway,  dmwtbe  tninsverse 
colon  upward,  and  tear  a  slit  in 
the  mesocolon,  oijeiiiiig  the  lesser 
peritoneal  cavity  and  exposing 
the  posterior  wall  of  tliefitoinach. 
Find  the  ligament  of  Treitz  or  the 
fixed  jiart  of  the  intestine  at  the 
daodcnojejnnal  junction  and  se- 
lect a  point  in  the  jejunum  about 
sixteen  inehf»  below  its  origin  for  auastomosis.  Turn  it  on  its  axis 
Bo  that  its  peristaltic  wave  shall  coincide  in  direction  with  that  of 
the  siomiu'h,  and  unite  it  with  the  posterior  wall  of  the  atouiach  near 
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the  greater  curvature  by  Tueans  of  a  large  Murpty  button  or  by 
sutures.     If  sutures  are  used  tbe  stomacli  aud  intestine  are  held  side 
by  Bide  aud  united  for  alK>ut  two  and  oDe-half  inches  by  a  row  of 
BBtnrcs  paaaJDg  tbrough  the  peritoneal  and  muscular  coat&     Each    ■ 
Organ  is  then  Opened  by  an  iucisioQ  about  a  iiuarter  of  an  inch  from   ™ 


^\ 


Fic- 239,— Roux'ii  method  or  jKialertijr  gaatm^nteromoiny :  o.  ptoiliii*!  end  ol  Jejunum;  b. 
of  proximal  miC  JIalaJcnilHoI  Jcjuijuin;  r,  ilblal  end  oF  Jejimiun  JolDi-d  to  Biaiuacli. 


the  line  of  sntares,  assistants  in  the  mean  time  holding  them  oa  each 
Bide  to  prevent  escape  of  tho  contents,  until  the  edges  have  been 
uniti^  entirely  around  the  opening  hy  sutures  passing  through  all 
the  c«at8.  The  first  autnre  is  then  continued  through  the  peritoneal 
and  muscular  coats  uotil  the  circuit  is  complete. 

In  anfirior  ffaslro-rntvromumi/  the  intetittne  is  united  to  the  anterior 
siirfa<!e  of  the  stomaeh  alHJve  tlie  atUuihraentof  the  great  omentum. 
It  is  said  to  be  more  likely  to  reaalt  in  the  "ctrculus  vitiosus,** — 
reguTgitation  of  the  dumlenal  conteuts  into  the  stomach.  To  prevent 
this  not  only  must  the  perislaltlc  wave  of  tho  Qtonifich  and  Intcstioe 
coincide  in  direction,  but  staguation  in  the  duodenum  must  be  pre- 
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vented.  This  may  be  done  by  Braun'a  ntfliiod  of  efa/vo-aMOgr^mioiia 
(the  ■'combiued  method"),  by  whii'b.  iit  addition  to  the  giistro-enter- 
osloiny,  two  points  of  anastomosis  are  ituHle  between  differeiit  coils 
of  the  inteHtioe,  one  iinitiug  the  intestine  above  the  poiiit  of  junction 
witli  the  stomacli  to  some  dist-atit  c^il  b«low,  and  the  other  uniting 
tlie  nsceDcling  and  di^sceiidhig  bnnrbes  of  the  loop  which  anasto- 
moses with  the  stoinacli ;  or  by  iCouj^'g  mtl/iod :  Expose  the  posterior 
part  of  tlie  stomach  iiejvr  llie  pyloric  end  by  an  opening  through  the 
mesocolon,  a  little  to  the  left  of  the  vertebml  column.  Divide^  the 
jejunum  six  or  eight  inohos  below  its  junction  with  the  duodenum. 
The  ditital  end  of  the  jejunum  is  brought  up  and  implanted  into  the 
posterior  surface  of  the  Biomacli,  while  the  proximal  end  of  the 
jejunum  is  united  by  au  endto-side  ana^t^tnosis  with  the  jejnnQm  at 
acoQV^niciit  point  well  below  the  junction  with  tJie  BtomiK-h. 

Ptlokoplabty,  or  the  Heixec:ke-Mikui.icz  oi'ehation,  is  per- 
formed in  some  cases  of  henifrn  stricture.  The  pylorus  is  opened  by 
a  longitudinal  incision,  which  alsodi\'iidea 
tibe  stricture,  and  is  then  clofied  trans- 
versely. A  better  operation  is  iffufio- 
dtuideuoHtomtf,  by  which  the  stomach  is 
noited  wilh  tb«  first  part  of  the  duode- 
nnm  beyond  and  iuvlnding  the  strieture, 
first  dividing  the  stricture. 

pTLORFXTUMY  wiifi  first  performed  by 
P6au  in  1S79.  It  is  indicated  for  the 
removal  of  malignant  and  other  growths 
confined  to  the  pylorus,  Oprration:  As  a 
preliminarj-  nieasnnv  wash  out  and  empty 
the  stomach.  Open  the  abdomen  through 
the  right  rectus  musele  near  the  median 
line  by  a  long  incision  extending  from  the 
ensiform  cartilage  downward.  Examine 
the  stoiuach  carefully,  and  determine  the 
extent  of  the  disea.se.  Draw  the  pylorus 
outside  of  the  abdominal  cavity  if  possi> 
ble,  and  separate  the  |;re;iter  and  lesser 
omnata  from  llie  stomach  and  duCHletiutn 
over  a  sufficient  area  by  ligatinjj  on  both 
sidvs  and  cutting  t>etwoen  the  ligatures. 

Clamp  the  duodenum  with  long  rorcc|>s  on  &ich  side  of  the  site  of  the 
proponed  division,  and  the  stomach  in  the  name  way.  Place  gauze 
tovels  carefully  to  protect  the  peritoneal  cavity  before  the  next  step 
of  the  operation,  which  consists  in  dividing  the  stomach  and  duo- 
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dennm  betwoen  tlip  forceps.  Remove  the  forceps  from  the  Btomacfa, 
while  au  auaistaot  {rr'i^|>H  it  Jn  fiuch  »  manner  sis  to  prevent  fsea[>e  of 
coiit'entfi.  Close  the  ^lid  of  the  ^toiiiiicli  by  two  rows  of  silk  sutiiren. 
Ipnvitig  an  opening  L>urrE«|>oa(Jing  iu  size  with  ihi^t  uf  the  duodeniiiii, 
with  which  it  is  then  uuited.  The  JtiixIeDtim  should  be  joined  to  the 
Btoniach  low  down,  near  the  greater  curvature. 

PgloreA^Qimj  wmbinrif  )«M  ffostfo-frftierc^om^  may  be  |>rer«rre<l, 
especially  if  there  i^  nny  difficulty  in  approximating  the  pul  endsuf 
the  viscera.  In  thin  operation  the  stomach  iselosed  completely  anil 
the  end  of  the  diUKleDiim  is  attached  to  an  opening  made  in  thv  51113- 
terior  wall  of  the  stomach,  by  sutures  or  a  Murphy  bntton,  The 
operation  complete  and  all  hemorrhage  arrested,  the  exposed  viscera 
are  wa^shed  off  with  sterile  salt  solution,  reslored  to  the  abdom- 
inal cavity,  and  the  extermil  wound  closed  without  drainage.  The 
patient's  food  sboald  be  entirely  liquid  fo^r  the  first  weet. 

The  mortality  of  pyloivctomy  varies  from  7  to  50  per  cent. 

Gasteectomt  wsis  first  performed  hy  Connor,  of  OiDciimati,  in 
1883,  with  a  fatal  result.  The  first,  successfal  gastreetomy  was  per- 
formed by  ijcblatter.  of  Zurich,  September  6,  1S1>7.  the  patient  living 
over  a  year,  then  dying  from  recurrence  of  the  disease.  The  indica- 
tion for  the  operation  is  malignant  disease,  involving  almost  or  qaita 
the  entire  stomach,  with  the  patient. otiierwise  in  girod  physical  con- 
ditioQ.  Opfration :  Make  au  incision  uear  the  median  line,  from  the 
ensiform  cartilage  to  the  nmbilicus,  and  if  possible  dpilver  the  stom- 
ach through  the  wound.  Tie  llie  greater,  lesser,  and  gastrospleoic 
omenta  in  sections  on  bidh  sides  and  divide  them  lietween  the  liga- 
tures. Separate  adhesioii.t  carefully  and  divide  the  cesophagos  oa 
low  down  afl  the  disease  will  permit,  t]etw<K>n  two  pairs  of  clamped 
forccpH  ;  the  duodenum  is  divided  in  the  same  wuy  and  the  stomach 
removed.  The  end  of  the  dnotleuum  is  then  nniled  tH>  the  cBsoph»- 
gaft  by  two  rows  of  sutures  in  the  lustial  way  or  by  a  Murphy  buttou. 
If  then*  i»  difficulty  in  approximating  I  lie  ends  of  the  le.'^pliagns  and 
of  the  duodenum,  close  the  latter  by  inverting  the  end  and  putting 
In  a  roT  of  saturee;  select  a  loop  of  jbjunum  which  can  be  cosily 
approximate*!  to  the  (s»opbagus,  bring  it  up  in  frout  of  the  trana- 
vcnu)  colon,  and  make  an  end-t^j-side  anasl^rmosis  with  the  tesopha- 
gnsby  suture  or  Mnrphy  button.  The  chief  dan^CT-«  of  the  operation 
are  shock,  hemorrhage,  and  peritonitis.  In /•"((fin*?  the  pntirnt  it  is 
necessary  (o  give  foo<)  iu  small  i|nantities.  at  short  iiitervalH.  Tho 
taortalittf  of  the  ojienition  in  selected  cases  is  about  5U  per  eeuL 
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SURGERY   OF  THE  INTESTINES. 

CosoENtTAL  ASoMAi-iea  may  esisfc  in  the  form  of  o/rAJta,  oon- 
fttriction,  divt^rlioula.  or  doiil>le-tube.  M<:ckri'«  diifcrUculum  occttra 
in  about  '2  per  cent,  of  pei-soiis ;  is  caused  by  r:iilun«  of  the  vitelHue 
dnct  lo  become  completely  oblitenitef],  leiiviug  u  projection  from  Ihu 
lowiT  part  of  the  ileum  varying  in  leiiglU  from  an  incU  to  sevenil 
LncbE«,  Oue«ad  CoiDniuuicatiiig  with  tlie  ititt:»tiiie  aiiJ  the  oltirr  cml- 
iog  in  a  bliud  estreiuity  or  eorrl,  ■wliicli  may  be  frc*  or  sttached  to 
the  umbilicus,  the  abdominal  irull,  the  mesentery,  other  parts  of  the 
intestine;  or  the  vitelline  duct  may  remain  ai*n  from  the  ileum  to 
the  umbilicus,  giving  rise  k>  ii  congenital  fecal  fistula.  This  divertic- 
ulum (s  sometimes  the  ennne  of  iute.?tinal  obstruction. 

iNTEsTix.ii,  OBSTHUC.TIOX  <  ii-EUS)  may  l>e  complete  or  partial, 
acute  or  chronic,  and  may  be  caused  by  changes  in  its  walls  or  by 
objects  wilfiin  the  bowel,  producing  ocelusioii  by  filling  its  lumen, 
or  by  external  eou^iitioiis  which  niiiy  compi-ess  the  intestine.  Acatr 
obatrkctiun  conies  on  Biiddenly.  is  aceom ptin ied  by  grave  symptoms. 
and  is  a^it  to  result  in  perforation,  with  peritonitis.  In  dirunir  ob- 
^ruriion  tho  symptoms  come  on  moi-e  slowly,  with  less  severity,  and 
if  peritonitis  occur  it  ia  mere  apt  to  be  local  iu  character,  Obstnjc- 
tioD  may  be  t'sii&ed  by  any  of  the  following  conditions  : 

1,  Ftral  imjMdion,  or  eitpmiftam,  is  a  form  of  chronic  obstruction, 
and  is  usually  seen  in  old  or  insane  persons  or  in  thase  eaJlering 
from  paralysis  of  the  bowel,  A  maw  of  fecal  matter  accnmalat^ 
in  the  rectum,  the  sigmoid  flexure^  or  the  ciecum,  and  occasionally 
the  entire  large  intestine  is  tilled.  Sicrconil  ulcers  may  be  produced 
by  the  hard  moss,  and  even  pert'orntiou,  with  peritonitis,  may 
take  place. 

3.  Tiiinor»  aiidStru^ures. — Tumors  may  cause  ol>8truption,  either  by 
me(^'b:inic:tl  acLiuu  fium  their  presence  witbiu  or  without  llie  intes- 
tine or  by  iiilillr^ion  of  the  intestinal  walls,  resulting  in  stricture. 
Carcinoma  occurs  mo^t  fretiUently  in  the  ftigmoid  flexure  or  in  the 
rectum  ;  next>  in  the  eiecum  ;  but  it  may  occur  in  any  part  of  the 
iutestine — s;irc«ima  occurs  most  freriuently  in  the  c»cum.  Stricture 
may  also  follow  ulcei-alion  of  tuberculosis,  dyaeutcry,  or  enteric  fever, 

3.  Ibreign  i?odM-«.— These  may  have  been  swallowed  or  have  ulcer- 
ated from  oihor  visL-ei-a.  as  gallstones.  EnU-fulilhs  are  formed  in  the 
inle^tiae  ;  oiwuj/i/As  contain  oal-stoues  for  u  nucleus.  (Treves.)  In 
more  t  hiin  bal  f  the  cuses  stones  i>roduce  obstruction  in  tie  lower  part 
of  the  ileum. 

4.  Wwm^. — Several  cases  of  obstniclion  of  the  smati  intestine  in 
children  have  lieiMi  e:i.used  by  inasKcs  uf  as(?aridcs  Inmbricoides. 
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5.  Hernia. — Tim  ordinary  forms  of  external  herin.i  are  not  likely 
to  be  overlooked  ;  but  the  rarer  forms— obtnrator,  ischialic,  p«riaeal, 
and  rectal — and  the  interual  berniiB — diaphragmfltic,  tbrougb  tlie 
foramen  of  Wiiislow,  pmperituueal,  and  horn  in  into  the  duodeno- 
j^unalis  and  intersignmid  iiisste — ar«  UifBcult  of  diaguoBJs. 

6.  JnlusMitferpdvn,  mvnginaikm,  or  fele«wpiag  results  from  the  Blip- 
ping  of  one  j>ortioin  of  the  bowel  into  the  other,  and  mui^&R  nearly 
one-third  of  ull  e-jSi-»  of  iiitestinal  ubstriictJun.  In  tin  simplest  form 
an  inlussu,sception  consists  of  two  parts — the  iatutguiu'tptuiii  and  the 
iHtunu»cipiivis.    The  iittuMniaivptHni  is  eontfiined  in  the  »«(u**M*"ijji>(»*, 

and  consists  of  two  parts,  the  descending  nnd  rct-ur- 
i-eiit,  wilh  their  peritoneal  surfaces  in  contact.  The 
intunmtfivijiu-nji  ise«in[iosed  of  only  one  thickness  of  in- 
testinal wall,  with  its  mucous  surface  in  contact  with 
Ihe  niiieoiis  snrfaee  of  the  reeurrent  portion  of  thfl 
iiUusmuicrptum.  The  Inmeu  of  the  intestine  may  l>e 
completely  occluded  by  the  intufisiiseeptum  ajid  its 
mesedterj' ;  or  Uie  lir.st  intussusception  Ciay  Income 
inva^inated  into  a  sei^ond  intnamiscipiens  so  that  the 
intiissusceptnm  has  five  layen*  and  even  more,  to 
nearly  all  aiAes  the  upper  part  of  the  ioiestlDe  ia  re- 
ceived into  the  lo^rer,  and  there  may  t>e  more  than 
one  intussusception  in  the  Bame  individual.  There  are 
four  varieties  :  The  iSeocactrl,  in  whieh  the  ileum  with 
the  iIeo<.teca!  viilve  pusses  into  the  caecum  and  roloa, 
the  ileocieeal  valve  cuustautly  formiug  the  apex  of  the 
IntQHSusception ;  the  enteric,  in  whieh  the  small  inl«stinc  is  tel^coped 
into  itself;  tlio  eottr.  In  whieh  the  large  intestine  is  telescoped  into 
itself;  and  the  Utttcoliv,  in  which  the  ileum  prolaps«?s  throagh  the  ile«» 
coMul  valve  into  tlie  cstram  and  colon  Without  carrying  the  valve 
With  it. 

The  oiiMPJi  of  iutnssusception  are :  A^f^ — over  half  Ihe  eases  ot^icnr 
in  children  under  ten  years  of  uge,  mi^i  it  is  mo»t  frequent  during  the 
first  year  of  life,  and  in  niale» ;  indigestion,  wilh  the  production  of 
strong  peristuLsis  j  a  ttimoy  altaclied  to  the  interior  of  the  intestine 
uiay  HtivrL  the  invim;inutiun  liy  its  weight  ;  and  anythiug  which  pro- 
diice«  a  roiitniction  of  the  one  sej^incnb  with  relaxation  of  tliat  imme- 
diati'ly  1m-1ow,  the  loogiludiual  niu.scular  fibres  puUing  tli«  relaxed 
segment  up  over  the  coDtraetcd  jHtrtioR. 

An  inlussuw-eption  varies  in  length  from  a  few  inches  to  several 
(ecu  Almmt  the  entire  colon  nniy  I>e  invagitinle^l  with  a  large  por- 
tion of  the  small  inteetiue,  and  the  cu»:uui  hue,  Ih%-u  known  to  project 
through  the  ami^. 
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Termirmlion. — SpfniUincaus  cure  may  take  pllice  with  slou^btng  of 
the  inlitifiiufc^pUiin  and  nnifin  of  tlie  intuitsv-tc'pif'ns  with  the  portion 
of  the  iiiLet^tine  just  ab<ive  tlie  iiiiHsswti-tylum.  Tlie  most  prominent 
Kgmptottts  are  a  cyliiidric»l  or  sansa^e-shaped  tumor  in  the  right  iliac 
ffn^sa  or  elsewhere,  a  protruding  and  tuuior,  or  the  detection  of  a 
tumor  in  the  recwm  by  iligifci!  examination,  the  passage  of  bloody 
ato^fls  with  tenesmus  and  other  symptoms  of  intestiual  obstruction. 

J.  Yohaius  iii  the  twisliiig  of  one  or  several  loops  of  iiit«6tiiie, 
with  torsion  of  only  afiniall  portion  or  of  the  entire  mesentery.  The 
intestine  nmy  be  rotated  nn  its 
own  axis  liy  the  weight  of  an  at- 
tached tumor,  or  two  coils  may 
Ijp  wotind  arntind  one  another  so 
OH  to  iorm  a  kiiot.  It  may  occur 
in  any  part  of  the  large  or  small 
intestine  where  the  mesentery  is 
sufficiently  long  to  permit  it,  but 
ie  moat  frequent  in  the  sigmoid 
flexure  and  in  adult  males. 

The  causes  of  volvulus  are: 
A  long  meaentery,  cicatricial 
contraction,  traction  caused  by 
hernia,  and  exe*«ftive  peristalsis 
from  (ranmatism  or  indigestion. 

Volvulus  runs  an  aciito  course, 
and  18  apt  to  canao  thrombosis  of 
the  uiesenterie  veins,  with  rapid 
giingrt^no  of  the  intestine.     In  a 

caae  of  the  aathor's  there  waa  gangrene  of  over  thirteen  feet  of  int^- 
tine  from  torsion  of  the  mesentery  of  less  than  twenty-four  hours' 
duration. 

The  chief  gymplt>ms  are  :  Pain  in  the  left  iliac  fossa  or  in  the  umbil- 
ical region  ;  localizeil  tympatiites  from  gas  in  the  obstructed  loop; 
an  ill-di-fined  tiiinor  ;  constipation  and  vomiting,  but  there  may  be 
bloody  etools  or  bloody  vomitns  ;  and  bloody  eemm  in  the  peritoneal 
cavity,  which  may  lie  detected  by  rectal  examination.  When  the 
sigmoid  flexure  is  airect^eil  vomiting  may  not  ocvor  for  several  daya 

y.  liamU  ami  IHwfiirtiia. — Obstruction  or  strang-idation  may  be 
caused  by  adhesions  betwoeu  the  omentum  and  other  viscera,  or 
between  the  intestine*  with  one  another  or  with  other  viscera,  by 
attachment  of  llie  distal  end  of  the  verniifonii  appendix,  or  by 
Meckel's  diverticulum,  forming  bauds  or  openings  into  which  a  coil 
of  intistioe  may  slip  and  become  constricted. 
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The  ni/mptoins  are  those  of  intc-stiiml  olislructioii,  tfiu  exaet  nnturo 
orwhicli  can  bo  iiAccrtiiiiiFil  only  after  opening  th«  alxlomitiiLl  ciivily. 

9.  Thrumbuiti*  or  emlxjfism  ow^nra  in  tin'  iiiesoiitnic  arti_Tii*8  or 
reins,  :i>nd  usiiiilly  in  ni^n  piust  biiddle  itgi.  The  cauwn  are,  eodo- 
carditis.  art^filiM  fjr  iilyl>itis,  cirrhosis  of  the  liver,  hernia,  or  vtilvii- 
li)s.  The  siiiufi/iimx  iiiilie;)r«  iiiUvslinal  ubstnietion  iiiid  Blningiilulioii  ; 
as,  abiloiiiina)  |)aiii,  vomiling,  tyrapiiiiite-i.  and  llie  passige  of  ndi-ri- 
Bive,  bloHjdy  sUjtds.  The  .same  syuiplO'ma  otxur  in  volvulus  or  inlus- 
BiiSWptioH, 

10.  Aihiiirtmif^  ili'iis,  or  Hctui  jHtriifjftiniK,  is  tlie  n?salt  of  pHriklyiUA 
of  the  walls  of  the  inti-stiiie.  It  may  be  raus'il  by  prolonged  sur- 
gical operation  on  the  abdominal  viscera;  injury  of  the  iierve- 
Biipply  ;  ob^tructi'in  by  adhosions,  by  distcutjon  of  ^s,  or  by  sepsUl 
or  peritonilis- 

11.  Ihfnamic  iUug  is  the  reverse  of  adynamic  ileus,  and  i»  caused 
by  atrong  contracl^ion  of  the  circulsir  musruliir  fibres,  almost  or  e«m- 
pletely  obliteraliiig  the  Itiuieu  of  the  iutestiiio.  probably  from  irrita- 
tion of  the  nerves  which  eontrol  the  circular  uiusculiir  fibres. 

Genertii  Sr/iHj)timiH  tif  Intestinal  Ohatrttctian.—l'ai»,  general  in  ehar- 
act^r  or  referrtHl  to  the  seat  of  olistruction,  is  iilwaya  present,  and  if 
there  bestraiij,M>'"'li<>"  it  is  severe  and  colicky  in  character.  Vfimitinff 
is  nearly  always  present,  and  if  the  obstruction  is  uear  the  stoiunuh  it 
iftoneof  the  first  Bymptoms.  It  w  mo&t  marked  in  strangulation.  If 
the  obstruction  l^e  in  the  lower  part  of  the  ilernn  or  in  the  large  intes- 
tine, the  vomitus  may  be  fecal  in  character.  Ti/nip'inUfa  i3  mora 
marked  when  the  obstruetiou  is  far  from  the  stomach.  lu  vottfuhu 
t^'nipaniles  is  often  localized,  confined  to  the  loop  involve*!,  thus 
affording  a  valuable  symptom  of  this  condition.  Tumor:  In  many 
cases  of  obetruction  n  tumor  may  be  felt.  In  cartctr  or  aarconm,  if 
perceptible,  the  tumor  has  a  hard,  elastic^  noduli^ted  feel,  and  would 
be  fonnd  most  likely  in  Ihv  right  or  left.  ili:)C  rc^iciou  ur  in  the  rectum. 
The  tumor  of /rrrif  imparlUm  is  fnniij  in  the  same  regjnos  or  in  any 
part  of  the  larj^"  intestine.  It  g'ive^  a  doughy  or  icderualoiiB  wn- 
satiou  on  pressure,  fnttutnitcption  gives  n  siiuaa^c  shaped  tumor, 
elorijrate*!  ancl  firm  to  pressnre,  snnn-times  perceptible  in  Ibo  rectum. 
CiuudiMitiifn :  In  high  olwtruftion  the  bowels  may  a(rl  several  timia 
and  llnia  convey  a  fal^o  impre.^ion  of  the  true  condition.  After 
evacuation  of  the  intt-slinnl  contents  bidow  the  olintniction  eonstlpa-i 
Hon  ia  absolute.  There  is  lilllc  change  in  the  pnlic  until  8e]wi8  or 
peritonitis  oecura;  then  it  Iwconicfl  rapid-^lSO  or  more — weak  and 
thremly.  The  Uinpmiture  in  unreliable ;  it  may  be  normal.  Bub- 
Domial.  or  ele\alod, 

Diaffnoti*. — Tbo  diagnoHlA  of  tntcHtinal  otrntructiou  ia  noc  diinmilt, 
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bab  it  is  Dot  always  easy  to  determine  tbe  cause.  This  is  not  bo  im- 
porUiot,  a&  ib  all  eascs  of  acute  ititostinal  obstrnctioD  c<Eliotoiny  is 
jraperalive.  Intestiiia.!  olistruetJon  must  not  be  confounded  with 
pancreatitis,  or  [K)iHoiiing  by  lead,  arsenic,  corrosive  sublimate,  etc 

Progn on Ui.^The  grwit  dangers  iu  inte:)tiua]  obstruction  are  pm"- 
l(niHi«  and  sfptktEtiiia,  If  uorelieved,  death  geufrally  rcsultii  vritliiu 
leu  days.  Karely  spontaneous  relief  occurs  by  the  formsitioD  of  &n 
external  fistula,  or  a  fistula  between  two  portions  of  the  bowel,  or  in 
intussusception  by  tLe  sloughing  away  of  the  intussusceptuui. 

Treatmrnt. — The  piitient  Can  be  made  more  comfortable  by  evaco- 
ating  tlie  stomaob  with  the  tube  and  the  bowel  by  eiiemalii.  Do  not 
give  cathartics  except  ia/fcal  iwywirtioa  unattended  by  iuflammation, 
when  castor  oil  and  oil  of  turppntine  may  be  used  in  conjuuction 
witb  high  eoemata.  F'or  iatiissnifccpiion  try  distentioii  of  the  bowels 
with  eneinata  of  warm  wat«r  during  tbe  6r&t  twelve  liosrs,  aud  if 
not  relieved,  perform  caaliot-omy.  In  otlier  forms  of  oljscruction  or 
strangulation  open  the  abdomen  before  it  is  too  late, — before  perito- 
nitis sete  in.  Volvulus  aud  hernia,  if  gangrenous,  and  cancer  and 
a^rcoma  require  resection  of  the  intestine,  Invoh-alus  the  mesen- 
tery must  tie  uutwi.sled. 

In  mesenteric  thrombosis  with  gangrenous  intestine  remove  the 
diseased  portion  of  mest^ntery  with  the  intestine.  Impacted  gall- 
Btoneij  or  enteroHtJis  are  removed  by  means  of  an  incision  tlirough 
lieiilthy  gut  above  or  below  the  point  of  impaction.  If  coeliotomy 
for  fecal  iuipikctiou  be  necessary,  the  intestine  should  itot  be  opened, 
but  the  mass  forced  along  by  gentle,  eteady  pressure. 

Intestinal  Uloekatios. — Ulceration  and  Perforation  in  Typhoid 
Fever. — Perforalioii  is  most  fi-equent  during  the  third  week  of  the 
disease,  but  may  occur  in  the  second  or  fourth  week,  or  even  later. 
The  di/mptoTiis  are  marked  Irurocytosui  followed  by  piiiii  more  or  less 
Sever«,  Culliipse,  and  peritonitis — (endemess;  vQmUiit'j ;  ti/mpujiUrn, 
ofleu  with  disappearance  of  the  liver  dulne-ss;  rapui,  trmk  pulse; 
fiiUiny  tt'mjM-ntr icrr,  which  may  afterwards  rise;  and  sometimes  aa 
iULrUiiiH  cDiiiili'ii'iiicc. 

'fitatmriit, ^OiKti  the  abdomen  without  delay  Under  cocaine  or 
ether,  through  the  right  rectus  muscle,  aud  seek  the  perforation  in 
the  lower  part  of  the  ileun],  the  ctecnm,  the  appendix,  and  the  sig- 
moid flexure.  Wheu  fuund.  clrM*e  the  perfonttion  without  trimming. 
Numerous  or  extensive  ulcerations  nmy  require  resection  of  the  intes- 
tine. If  peritonitis  exist,  unless  slight  aud  limited,  iflush  out  the 
abdoininal  cavity  and  provide  drainage, 

Vioijiiosia. — The  mortality  of  one  hundred  and  fifty-eight  cases 
operated  ou  was  70.59  per  cent.  CKeeo)*    Joseph  Price,  in  a  petsooal 
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conimumcatioQ,  reports  twenty-three  eases  openited  ou,  witU  twelve ' 
reeoveries. 

ULCEH4TION  OF  THE  DUODENUM  is  a  rare  compli«:ation  of  borus 
on  the  surface  of  the  body  and  of  operatioiis  oa  the  viscera,  when  it 
seems  to  be  caused  by  an  eiubotiis  pliigging  up  astuall  arteiy  and 
Ihns  cutting  off  the  blood  supply  tu  a  limited  area  with  resulting 
necrosiiS.  OlU^n  no  canse  can  be  dlscoverpd.  The  sjfmptoms  and 
treatment  are  the  same  as  iu  gastric  ulcer.  Of  thirly-tTH'O  perforated 
duodenal  ukers  operated  on,  eleven  recovered  (Bolton  Carter). 

Ulceration  op  the  colon,  which  hiw  rei^iatecl  olbor  mcAsaree, 
may  be  treated  by  iiTigation  through  a  colostomy  in  the  e^ecuiu,  or 
tJ]rough  the  distal  end  of  the  vermiform  appendix,  which  may  be 
stitched  to  the  skin  and  opened  for  that  pm-pofie,  as  auggested  by 
MeBurney. 

Appendicitis — iodanimatioa  of  tlie  vermiform  appendix — ia  a 
commoa  distase. 

Eiiohffif  anil  Pathohgy. — The  preiiiapoHing  ^-auses  are  :  Age — it 
being  nnnsnal  at  either  extreme  of  life  and  most  comruon  between 
the  ages  of  fitt^'en  and  thirty.    Sex — it  is  four  or  five  times  as  common 


Flo.  2U,— Swollen,  thickenral  hppendix,  remnvLxl  irilrtvilx  Ilduh  wftcr  irymi>li<DM  or  «pvm- 

in  males  aa  in  females,  the  blood  supply  being  greater  in  the  latter. 
ItapfWf/joM — being  uatejde  the  maio  fecal  cnn-ent  and  its  ^niiill  o[k-ii- 
ing  inviting  the  retention  of  foreign  ni;itter.  Its  anulamy — thu  luest-i) 
tery  being  ollen  tiKi  Bliort,  thereby  eausing  a  curve.  And  its  ffm- 
erai  lack  of  vUalitif,  owing  to  its  rudiuienlury  or  vestigial  chanieler. 
Constipation,  foreign  bodies  in  the  ap[)endix, — twprolilhjs  grape- 
aeed,  et*.,— trauinatisnif  congestion  fn'm  interferenre  iviih  iitj  blood 
supply  by  twists  or  kinks,  and  previous  aMsieks  of  the  disease.    Th« 
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exciting  eauses  ari^  tlie  bacillus  coli  eommanis,  alone  or  in  conjunction 
with  other  bacteria,  also  llie  staphylococecis,  streptococcus,  and  occn- 
sioiially  the  tubercle  bacilliis.  Exiiminatiou  of  fiAy  ciisesshowf  <1  tlie 
colon  bacillus  in  forty-siT  and  the  streptococcus  in  fiftt-cn. — i)fl«ii  the 
two  together.  In  twelve  filial  cases  tlie  colon  bacilinsM-as  found  iu 
seven  and  the  streptococcus  in  tbroc,  — eultutea  takeu  at  the  time  of 


rio.  3«.<i.— AvvcndU.  ttioKTlns  pfftoratloii  M  a, 

operation  (J.  J.  Carry),  When  iiiHumaiatiau  begins,  the  uiacoua 
membraue  swells,  nurmwing  the  opening  into  the  Cfwam  ;  the  eav-ity 
of  the  appenilix  tiecomes  distetideil  with  mucopuruleut  tnatrer,  the 
tissae  breaks  down  in  placett.  forming  ulcers,  superficial  or  perfo- 
rating ;  or  the  entire  appendix  nuiy  be  strangulatedt  cuusitig  gan- 


Plu.  Me.— Twill  a,ni1  klnknt  aiigmrlli  (.suhmI 


t'l'oU  matwr  In  lumen. 


grene.  Perforation  may  occur  into  the  general  peritoneal  cavity, 
especially  in  gangrenous  cas&s,  hut  UMiiilly  adhesions  form  a  liarricr 
which  coatings  the  pui^  to  ii  liiutlt-d  area.  The  perfontMon  may  take 
place  into  the  peritoneal  cavity,  lln>  rL-chtiii,  hiuiiII  inlcslinc.  bla^ider, 
or  vaccina;  or  pns  uiay  burrow  behind  tlie  ciecum  to  the  kidney,  or 
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point  near  tlio  anterior  spiuc  of  the  ilintu  or  in  tlio  lumbar  ngioiia 
Acute  gangrene  of  the  appendix  is  gencr&lly  dae  to  tlirombosia  of 
Uie  artery  or  vein,  or  both  ;  or  to  the  intense  virnlenc*  of  the  micro- 
organisms. Often  a  roncretion,  usually  of  fecil  niatirml,  lw:in-  or 
olire-sizMl,  is  found.     >i'ot  iiifrequeutly  the  ojliiuiii  is  iiivulveU  iu  the 


1-  ]■■  ■_■;;   -t  ■.  ■Ill  i-iiji.-T.tji.ci..  M-iHi  iwfffiHiP  [on  iit  il|ii 

inllammatory  process  (tj-plilitiit).  In  some  caBics  the  indantiuiitory 
process  is  limited,  the  symptoms  soon  sulfide  or  assume  a  jsnbiwute 
form,  to  recur  ngittn  :is  a  mo<lerat«  att<ick,  ita  nil  acute  attack  with 
locali^d  peritonitis,  or  as  a,  fulminating  attack  willi  gangrenous 
api>endix,  perforaLiou.  and  probably  ^neral  peritonitis.     Clu'uuio 


innammatioQ  leikds  to  the  gi-udiiiLl  dostniction  of  iLe  normal  tiftsne 
uti(]  its  repliu^emeiit  wit  li  (ibnm.'^  tissue,  the  or^^u  becoming  small  awl 
itupt^rriuitti, — obtiterative  ap^jendieitis.     In  some  L-a^eH  tJio  apfieDtliz 
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ia  enortuoiifily  enlarged  by  the  prodaction  of  an  exoessire  amount 
of  fibmus  tissue.  There  is  no  doubt  that  one  attack  may  result  iu 
appiii"eiit  retH>very  and  be  fuUowed  by  aoolber  nfter  sevenil  yeiirs. — 
five  years  in  one  instince, — there  beiLg  absolnttly  no  Bymploma  of 
the  disease  in  the  iiiterral.  In  t-Le  niAJ«)rity  of  v^ises  the  disease  coa- 
tianes  wiUi  cxacerlmtions  itt  intervals  until  the  iippendix  is  oblit- 
ei-.iled  or  dcstroj'ect  by  the  inflamiuatory  process,  removed  by  the 
Burgeou,  or  the  piitient  dies. 

Varidiet.—Ml  fyrtiis  of  appendicitis  may  bo  classified  as  a«*/^  or 
chronic,  the  iiciil*^  furin  itichidiiig  critnrr/uii,  sappanitiiy,.  prrfvrtitiue, 
gnngrnurwi.  :iw\ /ulmiiiatiiiffajtpt'nrlinliM.  Tlie  chronic  form  includes 
rrairrent.  rclupsinff,  and  o/iii/eraiu?e  appfiulicilis.  It  should  not  be  for- 
gott^-ti  th^Lt  Iho  chronic  form  is  liable  at  any  time  to  develop  into  od« 
of  the  nciiie  varieties. 

Stfmptoiiis, — In  the  acule  form,  after  a  period  of  constipation, — 
rarely  diarrhica. — or  siine  indiscretion  in  diet,  there  is  a  snddcn 
attack  of  coLiirky  pain,  genenillj'  diffnsed  over  the  abdomen,  espe- 
cially about  the  umhilical  region,  and  Sua))}'  located  in  the  right 
iliac  fossa.  The  paid  is  not  always  most  severe  on  the  right  side ;  it 
may  remain  generally  diffused,  or  may  even  be  worse  on  the  left  side 
in  Ciisfs  where  the  appendix  extenda  to  the  left  of  the  median  line. 
Frequent  uiicluritiun,  or  pain  during  the  proeeas,  indicatey  involve- 
meut  of  tJie  vesicular  peritoneum.  The  right  thigh  is  usually  tlexed, 
to  reliix  the  pscuLs  and  iliitcus  muscles.  Tnidinuits  to  pi-essure  is 
especially  maiked  over  McBuruey's  point, — a  point  two  inehtw  fi-om 
the  anterior  superior  spine  of  the  ilium  on  a  line  dravn  from  this 
spine  to  the  nmbillcus.  Tenderness  may  also  be  elicited  by  digital 
examination  by  the  rectum  or  vagina,  and  the  appendix  may  be  felt. 
RigidUy  of  the  rectus  and  other  abdominal  muscles  on  the  right  eide 
H  present  in  the  majority  of  cases.  Sometimes  the  rigidity  extends 
to  all  the  atHhiminiil  muselas.  especially  if  geueitil  peritonitis  be 
present.  Vomilhij/  eoincs  on  with  the  pain,  or  a  little  later,  and  is 
probably  present  m  7")  uv  80  j>er  cent  of  all  cnsea.  Tumor  or  swelling 
iu  the  right  iliac  fiKwi  may  Ite  detected  by  palpation  if  a  local  abscesa 
form  or  if  the  siilijiicent  lii>isucH  become  uiattM  together  by  adhesions. 
In  j>er8oris  with  thin  and  re1a:[ed  abdominal  walls  the  swollen  ap- 
pendix can  Bonietimca  be  felt.  The  trmpt-ratui-e  is  elevated  to  9))}*  to 
102°  F.  or  btghi.-]-.  In  ^mic  cases  the  tenii>erature  is  norma,!  or  sub- 
norniaL  The  pitl«^  is  iucreased  to  lOU  to  ilfO,  and  thert;  ia  leuco- 
cytogis. 

jifi/tfuilirttlnr  riflic  timf  niUirrhiif  nptittiiJu'Hin  ritme  on  with  i>harp 
pftiDK  in  (ljt-  n-gitiii  of  the  appeinlix.  witli  tvudernafis  on  pressuns 
ostuilly  aceomjtanied  by  nausea  and  vomiting.     The  pulsu  and  tern- 
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peralare  ape  not  aflfeeted,  or  if  so,  very  slightly.    The  tiyniptoms  may] 
contiDue  for  from  a  ff  w  hoars  to  two  or  three  days,  wlien  tliey  dis- 
appear, ieaviny  a  little  soreness  in  tlie  right  iliac  fossa.     Unless  tii« 
appendix  is  reiatived.  other  attacks  are  almost  sutxi  to  follow. 

Pcrforatiiv  and  gnnffrenituit  apprmimlig  are  indi^ited  by  grave 
f^npUims,  jnilicating  collapse  or  septic  poisoning.  Tho/iuVsr  is  wp.Hk 
and  ntpid,  from  TJO  to  140.  Tlie  tcmpcratu.rG  w  iifU^u  subnormal. 
The  abdomen  is  swuUeu  and  tympanitic,  or  retracted  and  boar4-Iike. 
The  skin  is  <rii1d  and  covered  with  clammy  perBpiratiniu  The  urina 
may  be  supprf^sed,  or  is  excreted  iu  fi,mall  quantity,  and  often  ooa- , 
tains  albniiilD  and  ciist-s. 

In  cAronu;  apppndiciti*,  if  of  the  recwproii  Tariety,  aft^r  a  moro  or 
l^sa  sharp  uttiick  tlie  syinpUttiis  disappenr,  to  return  again  after  an 
iuterva]  of  a  month  or  longer.  In  relapniiKj  appendicitis  the  patient 
is  never  entirely  well  after  the  first  atta.ck,  but  has  digestive  dis- 
tartinnccH  and  pain,  tendemess,  or  uueasinees  io  the  region  of  tfao 
appendix, 

Diagnfms. — GaglrHia  and  ffatiro-enterilU  (with  w^ute  iudigestionV 
may  be  recognized  by  the  more  violent  and  i>ersistent  vomiting  and 
by  the  alMM^nce  of  jiain  and  t'eudernet^s  in  the  region  of  the  appendix. 
TifphWis,  or  inflammation  of  the  cjecum,  except  jn  connection  with 
appendicitis,  ninst  t>e  a  very  rare  disease,  the  difiereutial  diaginistii 
of  which  would  be  extremely  difflcalt  If  accompanied  by  fecal  im- 
paction in  the  CKM-nm,  the  presence  of  a  doughy  tanior  and  the  mild 
character  of  the  symptom^  point  to  typhlitis.  In  btliaif/  eviic  the 
puiu  is  at  a  higher  point  in  the  abdomen,  iu  the  epigastric  r^ioo,  or 
between  the  umbiticns  and  the  chest,  and  is  often  felt  in  the  right 
shoulder.  There  amy  be  a  hiat-ory  of  previous  attacks  of  jaundie« 
or  of  the  passage  of  gall-stonea.  Jienal  coli^,  or  the  itopartion  of  » 
stone  in  the  right  ureter,  is.  indicated  by  the  location  of  the  puin^  its 
extrusion  down  the  thigh  or  to  the  (*CR>tum,  trequent  micturition, 
and  the  presence  of  blood  or  pus  in  the  urine.  A  jfwithui  l-UInry,  or 
tumors  of  the  kidney,  may  be  recognized  by  the  uiovalde  chiu'acter 
of  the  tumor  and  the  absence  of  intlawniatiou.  Typhifid  fi-ivi',  es|>e- 
cially  widking  atsea,  may  lead  to  some  confusion,  but  a  careful  his- 
tory of  the  case  with  a  "Widal  reaction  will  a'^ually  clciir  up  lb«>  dhig- 
Ilo6i&  Iq  Women  the  diaguoHiH  mu»t  be  made  from  unirutn  and  lulni 
affHii/rN»  <^f  Ihe  right  side  :uid  from  e^/ntM  and  tiinpic  prfifnvncy. 

}'}-iufnmix. — Tlie  mortality  of  ajipenilieitiH  tit.iit*?d  inedically  has 
bei^n  estimated  to  be  from  12  tolSiiereent  With  pnifwr  and  timely 
aurgtcul  treutment  this  mortality  ooald  be  reduced  to  fi  per  (%nt.  or 

Trralment. — The  ideal  treatiuent  would  be  to  oiwrato  only  on 
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tlioee  cases  wbicb  are  goin^  to  perforate,  become  graagrenou:^  or 
cautje  general  peritmiitis,  scpticiemitt,  or  invalidism,  and  treat  other 
cases  me(iit.'ully  ;  but  unrortuuately  we  cin  never  say  with  certainty 
timt  the  mild  case  of  to-day  may  not  be  a  gangrc-nous,  perforative, 
fiilmiuatiiig  c;»se  to-mOrrOW.  ]n  all  fAspH  sittlatt^  6i)  tluLt  tht^y  can 
liave  (^inpetent  surgical  treatment  and  in  wbieh  there  are  no  con 
tmindieatioiis,  the  apj^ecidix:  shonld  be  reitioi-ed  withiu  twenty-fonr 
hours  after  the  beginning  of  the  attack.  If  for  any  reawjti  it  is  de- 
eided  not  to  operate  Id  the  early  stiige  of  the  disease,  the  patient 
fihould  l«:  frwly  purged  with  sulpliaie  of  magTiesiurfi  and  cold  appli- 
cation made  to  the  sent  of  pain.  If  the  syuiptoms  do  not  iuiprore 
within  forty-eight  hoars,  but  are  rather  growing  worse,  with  per- 
sistent voiuiling,  elevated  or  sobnorma!  temperature,  and  rapid  pulse, 
there  should  be  no  lonfjer  hesitation  as  to  the  neceaj^ily  for  operating. 
In  perforation  or  in  general  peritonitis  operation  is  imperative. 
Although  the  mortality  itt  operations  for  general  |icritoniti8  is  very 
high,  from  tio  to  90  per  cent,  in  spite  of  the  operation,  it  affords  the 
only  chance  for  the  patient.  If  the  entire  peritoneum  is  inflamed,  the 
case  is  probably  ho|>ek>ss  under  any  form  of  treatment. 

If  a  c:ise  is  not  seen  until  several  days  after  the  beginning  of  the 
attaek,  and  the  symptoms  indicate  convalesf^ence^  it  is  bc-^t  t^j  wait 
until  recovery  before  operating,  aa  the  mortality  of  operations  be- 
tweou  altaeks  is  much  less  lh:in  that  of  operations  performed  during 
the  course  of  the  disease,  aftvr  the  first  Iwenty^four  hours. 

If  an  abRcess  form,  it  should  be  opened  as  soon  as  possible,  taking 
care  not  to  invade  the  genera!  peritoneal  cavity. 

Operation. — There  are  three  principal  methods  of  making  the  in- 
cision through  the  abdumtn;d  wall, — namely,  the  muscle-splitting  or 
"gridiron,"  the  oblique  (beyond  the  outer  edge  of  the  rectus  moscle), 
and  the  incision  through  the  right  rectus  musele. 

The  ffri^liroH  mftkod  is  preferred  where  it  is  probable  that  drainage 
will  not  be  required, — for  example,  in  the  catarrhal  form,  when  the 
operation  is  performed  in  the  first  stage,  or  in  the  interval  of  attacks. 
Make  an  obliqae  incision  frotu  two  to  four  inches  in  length  through 
the  skin  and  e^tternal  oblique  musele  parallel  with  its  fihrvs,  the  centre 
of  the  incision  crossing  ilcBurney's  point.  Belnict  the  sfcia  and 
esterual  oblique  on  each  Bide*  bringing  into  view  the  fibres  of  the 
inlerual  oblique,  running  transversely.  Separate  the  fibres  of  this 
luuHcle,  together  with  those  of  the  transversal  is  l>enealh,  as  far  as 
the  sheiilh  of  the  rectus.  The  transversalis  fascia  and  peritoaeam 
are  then  inckcd  up  with  forceps  and  divided  transvcrwly  in  the 
eauje  line.  Insert  the  finger  into  the  peritoneal  cavity  and  Hearch  for 
the  appendix,  but  do  not  break  up  adhesions  until  the  abdominal 
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cavity  liu  been  juotected  hy  packing  with  long  strips  of  j^ukc.  If 
the  appendix  !b  not  ruiiiidjuntbeiioaththEt  opening  in  tlis  f>erit'iiieuni, 
use  a  iougiUnliiuil  band  on  the  ciBcnni  as  si  gnidi*  1o  tlie  appemlji. 
I>raw  the  appendix  throogh  the  opening  until  ils  mesentery  and 
attachment  to  tlie  cjecum  ai*  brou^lit  into  vi«w.  Transfix  aud  lie 
the  luesn-appeniJix,  Inchuliiig  the  appeittticular  artery,  as.  Cir  as  po8- 
silil«s  from  tlie  apppndix.  iu  one  SMtior  if  ikutow,  or  in  two  SKCtinns 
if  brOiUl.  The  nieso- appendix  it  divided,  fn^einj^  the  appendix  as  far 
as  itK  origin  from  the  CJt'Ciiui.  Before  dividing  the  appendix,  place 
gauzo  beiieiith  it  to  prevent  conlanii nation  of  tlie  peritJineiiui.  Gmsp 
the  ejveiiiit  ttetween  the  thiiiul>  and  litiger  of  the  lett  baud  just  aiM>vo 
the  attachment  of  the  appendix,  remove  the  latter  with  knife  or 
teissoi'H  on  a  level  with  tlie  eseeum,  and  close  the  opening  in  the 
cneani  a»  if  it  were  a  bullctbole,^naraely,  by  two  vow»4  of  continuous 
Bilk  Kiitares,  the  first  passing  through  all  the  coats  of  the  intestine, 
the  second  inverting  the  first  and  pii&sing  only  through  the  peritoneal 
and  niiiseular  coats.  Arr^tt  all  bleeding.  Uuite  the  peritoneum 
and  trausversalis  fascia  with  one  row  of  continuous  catgut  (tiilures, 
the  transversalis  and  internal  obligne  muscles  by  another,  and  the 
esterriid  ohlique,  superficial  fa.scirt,  and  skin  by  a  third  row  of  silk- 
worm-gut sutures.  Apply  a  dressing  of  sterile  gauit^,  aud  pnt  on  & 
spica  bandage  around  the  right  thigh  and  abdomen.  I^move  tlio 
external  auturta  attout  Iho  tentii  day,  and  if  all  goes  well  lei  Iho 
patient  get  (JUt  of  Im-^I  in  fourteen  days,  A  spica  bandage  or  ab- 
dominal supporter  should  be  worn  for  two  tuontbs. 

Thn  Ottliqut'  IiuHjiion. — The  incision  is  nearly  parallel  witli  Pou- 
pnrt's  lig-aujienl.  its  pasition  being  dt-terniined  by  lh»  Ineation  of  a 
tumor  or  ijy  the  supposed  position  of  the  api»endii.  If  there  is  au 
abscess,  the  incision  near  the  anterior  spine  may  open  it  without  in- 
volving the  general  peritoneal  cjivity.  If  so,  the  ap|»eudix  should  hv 
sought  with  great  eare  to  avoid  breaking  into  the  peritouLul  eavily  ; 
and,  if  not  fouud.  the  abscess  is  drained  aud  the  removal  of  tlie 
app«ndix  deferred  to  a  more  favorable  time.  When  it  is  decided 
best  to  rt.'move  the  appendix,  aud  in  those  ca^gs  in  which  the  inciMion 
opens  the  general  {>eritone«.l  cavity,  the  atfKC««  Inking  sttuiiti-d  just 
benealli.  Imfore  bre-aking  up  the  adhesions  and  eratmating  the  pus  or 
searching  for  the  apiieiidix:,  the  general  peritoueiil  c-avily  sbouM  he 
prot*-eb.'d  by  a  Wall  of  8tcnlizt.'d  Cotton  iit  the  shape  of  long  slriiis 
packed  around,  above,  Uj  the  inner  side,  and  below  the  tumor.  Tins 
adhesloiia  are  then  broken  tip,  the  pus  mopped  up  as  rapidly  as  it 
oscapt'.-«.  and  theiippendix  removed  in  the  manner alrciiilv  di'Si-ril whI. 
Alter  tliorxiUKh  eleausing  of  ttie  aheceas  Cavity  by  t<|H'fngiiig  and  th« 
cautious  use  of  hydrogen  peroxide,  KlufT  it  with  iodoform  gauze,  r»- 
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move  the  protecting  gaoM,  ati<l  apply  a  dressing.  In  general  peri- 
U>uitis  tbo  abilnmj nal  eavily  should  be  ciipefiilly  irrigated  throiighoot 
with  KiU,  Hiiliilioii  mid  tluiniti^li  dmiiiage  prnviilod.  TIib  sntisequent 
treal-uient  coiiBJsta  in  changing  the  iodoform  pnckiitg  cvei^  day,  or 
every  two  or  threo  days,  until  the  pns  diaappears.  when  it  may  be 
ppinoved  and  the  wmind  allowed  to  eloi*»'  hy  grsuiahitiori,  or  snturee 
may  tie  inlrcxhii-ed. 

JnrtaNni,  thiouffb  the  licclu*  MiiJir/r. — Next  In  the  gridinm  nipthod, 
this  is  prolKihly  the  operation  luiist  likely  t-o  be  followed  by  hernia. 
It  is  prefrrred  in  atiacesa  unless*  sitnivt'i.'*!  near  the  anterior  spine  of 
the  ilium;  iu  general  peritonitis;  in  cases  iu  whioh  the  iippendix 
extends acrow  the  median  line;  in  females,  to  atlord  opportunity,  if 
necessaiy,  for  d<f«liag  with  ovarian  or  tntjiil  tronhle.  and  when  jilenty 
■of  room  is  Tranted.  Tlie  incision  is  made  through  the  right  rectus 
ninsele  parallel  vilh  its  fibres,  dividing  all  the  strurtare^  in  the  same 
I  hie. 

Feual  Fistula. — A  fecal  fistnls  is  an  abnormal  eommunication 
between  the  intestine  aiid  the  surface  of  the  hody  or  an  internai 
organ,  saeh  ns  tbe  bladder,  tljrmigh  which  the  tjowel  contents  escape. 
Thus  fi-cal  tistula  may  Ite  external  or  internal. 

Onuifa. — It  i*  not  infrequent  ns  a  le-snlt  of  delayed  operations  for 
appendicitis,  striLngu lilted  hernia,  pelvic  or  abdominal  al>^iC<sse»,  in- 
le&tiniil  ulceration,  foreign  bodies  in  the  iutestlnal  caual,  uuilignaDt 
lumoi')^  and  wounds.  When  all  the  coiit(?nts  of  the  intestine  piiss 
through  t.be  fistulii.  it  is  called  an  artifidul  anae.  This  isaometimcs 
the  result  of  a  surgical  ojieration  to  relieve  obstmction  of  the  boweja. 

Jrt:0tinr»t. — Small  tisjtnhp  usually  hpiil  withont  other  treatment 
than  keeping  the  parts  clean  and  tlie  IxiweU  regulated.  In  hirger 
openings,  iia  in  artilietal  anus,  an  operation  is  ne<^Lcssivry. 

Oprnitum. — Empty  the  intei^tiD'e  above  and  below  the  athicbed 
portion  and  pack  well  with  sterile  gauze  to  prevent  the  escape  of 
fecal  contents  during  the  operation.  Oiwn  the  atxlomen  far  enough 
from  the  fistula  to  avoid  cutting  through  diseaserl  tissae.  The  nature 
of  I  he  internal  openitiun  is  determined  by  the  condition  found  inside. 
In  ciweof  asmiill  opening  with  limited  attachment  of  the  intestiDe, 
make  an  ellijitlcal  incision  externally,  including  a  ]>optiou  of  the 
sklii  and  mnsclea  surrounding  the  fistulous  opening,  withdraw  the 
coil  of  iutestine,  trim  oflf  the  skin  attachment,  and  close  the  opening 
in  the  intestine  with  two  rows  of  silk  sutures.  The  Wounds  in  the 
abdominal  wall  are  then  closed  in  the  usuiU  way.  In  some  eases 
with  extensive  adhesions  it  is  best  to  make  a  lateral  aniisl^^moisis  or 
to  rK^»ect  the  portiou  of  iuteetioe  affected  aJid  make  an  end-to-enil 
anastomosis. 


416 


BURGERY  OK  S^'STEMS  AND  REOlONfi. 


BURGERY   OF  THE   RECTUM   AND    AXUS. 

OOKOEIinTAI.  MALFORMATIosa.— Failure  of  development  may  re- 
sult iu  occlusion  of  the  anus,  op  it  mny  t*  rt']»n?s('nled  by  a  minuL'e 
i>[teniiig  ;  the  anus  may  be  well  forinL-d  and  yet  end  iu  »  eul-de-sac  ; 
the  rectum  may  be  absent,  the  large  intestine  termiiinting  atwve  tlie 
Bttcrum,  or  it  may  open  in  the  perineum,  Rcrotum,  urcthru,  vagina^ 
or  uterus. 

Triiiinwnt. — -Imperforate  ancs  with  n  well-fiirmed  rectum  is  indi- 
cated by  bulging'  of  the  parts.  A  crucial  inrisiitii  should  Ik  umdc 
through  the  ubstructiug  8eptum,  uud  kept  putulous  by  the  diiily  iii- 
rsertion  of  a  bougie  or  the  finger.  If  no  trsuse  of  th4  rectnoi  cnii  be 
foDud  nftor  dif>s(>c>'uig  up  the  tissues  for  the  space  of  an  ioek  and  a 
h;ilf,  perform  a  left  inguinal  colostomy. 

IS'JtistfH. — Injuries  of  the  rectum  and  auiis  may  be  tlio  reBult 
of  fracture  of  the  pelvis,  falls  on  a  picket  fouoe,  or  goHng  by  an 
OK,  ete.  The  diafpumis  ia  made  by  the  presence  of  hemorrhage,  and 
sometimeH  the  escape  of  the  small  intestine  through  the  rent,  or  by 
examination  M-ith  the  iinger  or  the  speculum. 

TftntHtrnf, — The  treatment  will  depend  on  the  nature  and  extAnfl 
of  the  injury.  After  suluring  lac«mtionB,  provide  for  fwe  dnLinnge^ 
Bs  it  is  impossible  to  maintain  asepsis. 

FoREUiN  BODIES  IN  TUB  RB<rrUM  may  enter  by  (he  mouth  or 
uofty  be  iutroduced  through  the  niius,  aud  may  consist  of  fragment 
of  boue,  the  seeds  of  fruit,  slicks,  stones,  buttons,  nails,  bairpius,' 
etc.     The  diagiutsi»  ia  easily  made  by  examination  with  the  finger  or 
speculum,  and  the  body  ia  removed  by  means  of  a  foroeps  or  scoop 
with  a  bivalve  speculum. 

Fec.^i.  iMPAtrrioN  i$  often  seen  in  paralytics,  or  in  hysterical  and 
tnsime  persons.  Tlie»yin;i/(»iw  are  paiu  iu  the  bowels  with  distetitiun, 
a  history  of  obstruction,  and  the  mass  is  felt  ou  rectal  exaiuiuatiuu. 
The  tmcimrnt  consists  in  breaking  up  tlie  hard  ma^  and  removing  it 
by  roeiins  of  a  gpooa-handle  or  the  fingers.  Attf  mpts  may  be  mnUe 
tosofteuand  evacuate  the  mass  by  injections  of  warm  water  or  glyeerii 
and  oil,  after  it  iiim  been  broken  up  by  means  of  au  iuslrumeut^ 

FiSKUHK  OF  TiJK  ANUS  (iRRiTABLK  ANAL  uia'Kr)  is  a  form  of 
ulceration,  u*ually  linear  iu  sUape,  eilnati-d.  just  within  the  margin, 
nsaally  of  the  jKisterior  border,  of  the  anus,  and  involving  the 
mneuus  memlirane  covering  the  s]>biucter. 

The  fttiute  is  probably  the  passage  of  a  hard  niaes  of  fix-al  mutter 
whicli  priHluces  a  crack  or  abra-sion  of  tlie  mucou-s  uiernhmiie,  ex- 
{Kwiiig  llie  fllamentB  of  a  nerve,  with  a  resulting  neuriliu. 

Sffrnptimm. — A  ptwuliarity  of  the  condition  is  the  severe  paii 
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wliicb  Seems  to  be  entirely  out  of  proportion  to  tLe  lesion.  It  19 
frit  during  and  after  dpfecation,  and  liists  for  frtitii  a  few  mttmt^s  to 
several  Lours.  Sonietimee  a  siiiitll  amuniit  of  hluwl  or  pua  is  dis- 
charged. The  pain  aftj^r  defecation  seems  to  be  (mused  by  spasmodic 
coDlraction  of  the  SphinMpr  (sphirtct^risiuusi. 

TiTatmi^i.  — lierrnt  ^■tiJi/'/i  i-an  oft*?ii  l>e  rured  by  kwepinjj  the  l»uwels 
solubles,  keeping  the  parts  clean,  aud  npplyiug  carlxiiized  vaseline 
after  each  defecation.  If  this  ftil,  apply  fucaine  and  cauterize  the 
ulcer  with  nitrate  of  silver  or  the  aj^tual  cautery.  In  chronic  ataca 
give  a  general  anfcsthetic  and  paralyze  tht;  epliinctor  by  .^rytching, 
or  make  an  inrisiou  through  the  ulcer,  dividing  some  of  the  Abres  of 
the  sphincter. 

PROL.^PSC  OF  THF  BECTltM  may  tie  jMirlial  or  compMe.  In  pniHtil 
proi'fpise  the  protruding  portion  ccti&i-stsonly  of  the  mucous  meiuhraiie 
of  the  lower  part  o(  the  rcctuni.  It  is  sotiietimes  called  prolapmix  am. 
In  compt^f  prolapKf  or  pruci- 
ilntlia  recti,  the  protruding  por- 
tion coDtaids  all  the  eoats  of 
the  rectum,  sometimes  even  in- 
cluding the  peritoneum.  The 
rectum  is  turned  inside  out, 
or  invaginated  through  the 
sphincter  ani. 

The  caiuifiii  are  :  Conditions 
which  produce  /draining,  Intc- 
lion  on  the  !«««>«*  tnanbranc, 
or  wenkiu-nH  v/  the  apfitnct^r  ffiir, 
especially  in  the  very  young  and  the  aged,  such  as  proctitis,  con- 
stipation, worms,  stone  in  the  bladder,  phimosis,  polypi,  enlarged 
prostate,  and  hemorrhoids. 

Sy7nj)/o»i*.— The  condition  is  recognized  by  the  protrasion  of  the 
anus— at  first  only  alter  defecation,  but  later  the  protrusion  may 
remain  out  continually  and  become  swollen  and  nleerated.  CompMe 
is  distinguished  from  imrtiffl  prolapse  by  its  conical  shape,  its  thick 
and  firm  walls,  the  orifice  is  «|it-like,  instead  of  Circular  as  it  is  Id 
pailini  prolapse,  and  the  protrusion  is  mnch  greater,  sometimes  reach- 
ing the  length  of  sii  inches.  The  prolai»sed  portion  may  ci^ntain 
within  its  folds  an  ovary,  a  portion  of  the  bladder,  or  a  coil  of  small 
iQt«£tii)e. 

Trralmmi. — Remove  the  cause,  if  possible.  f^iUiatipf  ireaUmitl 
Consists  in  rt-ducing  the  prolapse  by  placing  the  patient  on  the  sidw  or 
bai-'k,  oiling  the  ninss,  and  pressing  with  the  fingers  on  the  apex  of  the 
prcitruitioii  nntU  it  returns.    A  pad  and  T-txindage  may  be  required 
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to  jirevput.  its  rPtiirnjifler reduction.  Thehowclsslionlil  lH»fva<Mi:il«'<l 
with  till?  piitu-iit  in  the  rccaiiit^'iit  pusitian,  at  l.li«  siiiiie  liitii'  Ikif  bkin 
aruiiDil  the  anu^  i.-^  piv&seU  together  or  drawu  U)  mm  hide  ;  n  t^ititidle- 
shiiiMMl  tiilie  luiiv  tte  worn  in  llie  reclum,  nr  n  lube  may  Iw  iiilnwliicf^l 
iitiil  jciiiizi-  |):icki'<l  uixiund  if.  Radiail  Tri'almrnl. — Iti  jrai-fuil  prtilaiMH! 
and  in  luihl  nmijiltif  pniUi|is<^  the  protruded  uiucoiu  iiiL-iubnviut  in»y 
bi'  nit  away  witli  scissoi's.  ir^riiull  ;  tsiuteriapd  with  iiitricacid  ;  Iniigi- 
tudiiia]  folds  may  ho  e^xciswl  hy  tlie  eluiup  and  caiitt'ry  ;  »r  the  caiilcrj- 
may  be  used  aloae.  malciiig  from  three  to  six  loti^ntudinal  stripes 
tliruugh  the  miirons  iiieinbraiie  on  thu  surface  of  the  luuior.  The 
tumor  is  then  reduceil  and  kept  in  position,  the  bnweh  kept  Boliihle 
nutil  healing  tMk«d  pl:ic«,  vhoit  the  (voutraction  of  th«  scut  tisi^ae  will 
cnri'  Die  triml>Je.  In  compile  prolup»e  timputatiuu  or  eolupi'Xj'  ia 
reijuiri'il. 

Ainjintfitivn. — Make  a  tmusvei-ae  incisioQ  aboutoiie  iiirb  Ix'low  the 
sphiticttr  tbroiiijh  the  dutiide  wall  of  tho  protrusion,  iuti-odiicw  the 
finger  and  aseci'tain  if  a  coil  of  intestine  or  other  viwiis  is  involved. 
Snture  togelhier  llie  two  walls  of  the  praUpsed  intestine  all  the  way 
ai'uuud  by  uieaiisof  a  eiirved  ueedle  with  nilk  thread  and  amputate 
jnfit  ]>eluw  the-  sutum-s.  Then  unite  the  ends  of  the  uiiicoua  mc-iu- 
bratie,  ■'educe  tho  stamp,  and  keep  in  plaee  by  uui<  of  llie  nietliods 
already  given.  In  e:ises  in  which  the  spUincbT  is  very  iiiueh  dilated 
and  wuak,  remove  a  y-sha|*ed  portiou,  lucluding  a  portiou  of  tbo 
posterior  wall  of  the  i-erluni,  and  unite  the  wnuiid  by  sutures, 

Colvpei-i/. — Opeu  the  abdoincii  by  mi  incision  alMiut  thi-ee  inches' 
long,  on  the  left  side,  ubont  au  inch  above  and  parallel  with  Pon part's 
lignmcnl.     Pull   up  thvi  inteatitie   until  tbe  prolajTse  in  eoaipU-rely 
n^duced,  and  huld  it  iu  ]Knjitiiin  uiiMI  the  anterior  longitudinal  kind 
canbestitrhed  totheinarfj'insof  the  wound  by  five  or  sis  silk  witarv*. 

Hemoubucjids  or  piles  are  tumoi-s  e^iuipoNed  of  dilntetl  or  viiwi- 
ooee  veins  of  the  aiiu^  and  lower  part  of  the  reetum.     There  are  two 
principal  varieties — the  f j-termi/  or  blind,  and  the  iittrntalor  bleediUf. 
The  ejierntU  variety  develops  below  tbe  external  ephincttr  iiiuwlo' 
either  wt  a  liig  of  skin  or  skin  and  miicouH  meinbniae  wilJi  hy]>er- 
txo|>hii-4l  eoniivi'live  tiitaue  ;  or  it  ia  a  varicose  condition  of  the  external 
hcmurrhoiilal  veins  which  may  contAia  a  blood  clot  tliieuiatoiua). 
InlcnuU  pilf»  develop  above  the  exttriial  sphineter  mnsclo  ia  cunucc- 
tion  with  the  middle  and  superior  hemorrhoidal  veins  and  arlericii., 
There  are  Iwo  kinds:   The  rrnuuJi,  C4)aijii)Sod  uf  dJliit^'d  or  varicona' 
veins,  connective  tiaiue,  ami  niucoiiH  membrane,  forming  a  good-sizeil 
IBiaHSi  and  the  ntpUIary  or  nirwd,  containing  capillarieiS  aHiTi<is  iiml 
Tcltw  (nngiomala),  of  a  brijfht  red  ixdur  and  situated  high  ap,  with 
a  lendimey  ta  tileed. 
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Fill.  LISO.— liiUrn&l  bemonhold*. 


The  cxiiuieit  are  :  MUid!*^  age,  herrdihj.  and  couditiuns  which  inter- 
fere with  the  retiirn  of  the  venous  blood  from  the  recluin,  as  the  erect 
position  of  tnaii ;,  the  absence  of  v^ilves  in  the  veins ;  conBtipatiou ; 
pregnancy  ;  obs.tructiou  to 
the  portal  circulation  ;  or 
straining  from  any  cause.  '^■^^i:^  i^-^^^^^^r^^^  '^"^^'^  >« 

The  ttiagnoiig  can  be 
tnaile  without  difEfulty  if 
tbe  piles  protrude,  oue  or 
more  red  or  purplish  tu- 
mors being  visible,  or  they 
may  l>e  bronght  into  view 
by  making  the  patient 
bair  down.  At  other  times 
they  may  be  detected  by 
e^atuioatiou  with  the  fin- 
ger in  the  rectuiQ,  or  au 
anteslhetic  miiy  be  given  and  an  examination  made  with  the  specu- 
Itttu.  Hemorrhage  in  oievoid  piles  is  Bometimea  profuse  and  persist- 
ent Often  the  irritation  extends  to  the  bladder,  producing  frequent 
arinatiou  or  retention.  Polypus,  prolup^ns.  ulceration,  and  cancer 
most  be  excluded. 

3V«rfwl«l^^ Remove  the  cause,  regulate  the  diet  and  habits,  and 
prevent  or  cnre  coiisti[Mktion.  The  use  of  alcohol  and  excessive  eat- 
ing Bbonld  be  avoided.  In  extermd  hemorrhoids,  if  iollamed,  put  the 
patient  to  t)ed,  give  a  cathartic,  apply  heat  or  cold,  as  may  be  agree- 
able to  the  patient,  and  use  ^uppositOn^  of  opium,  belladonna,  and 
cociune.  In  case  of  htrmatuiiui,  iiyeot  cocaine,  incise  the  tumor,  turn 
out  the  clot,  siiid  pack  with  guuze.  Togs  of  skiu  may  be  cut  off  with 
.scissors,  and  tumors  may  be  excised  by  midiiDg  two  short  skin-Bapa, 
which  are  closed  over  the  wound  ailer  excision.  Inlirriial  hemorrhoids 
may  be  treatixl  lociilly  by  sniipositories  or  injections  of  soothing  and 
astringent  medicines,  such  na  opium,  belladonna,  cocaine,  alum,  and 
witchhazel,  »,nd  adrenalin  may  be  tried.  If  prolapse  of  the  tUDiont 
occur,  they  should  be  redaeed  by  anointing  them  with  oil  or  vaseline 
and  pressing  gently  with,  the  finger  until  they  are  pushed  beyond  the 
sphincter.  The  radiail  method  consists  in  the  removal  of  the  hemor- 
rhoidtt  by  Ihc  iiffaiurc,  the  elamp  and  rtintery,  or  Whifthi^ira  optraiion. 
The  treatment  by  injifctious  uf  carbolic  acid  is  not  recommended. 
Prepare  the  patient  for  operation  by  the  administration  of  a  brisk 
cathurtic  on  tbe  djiy  before-,  and  an  enema  on  the  moniiogof,  theoi^r- 
ation.  AnHtsthetize  the  patient,  place  him  in  the  lithotomy  position, 
and  paralyze  the  Hphincter  by  introducing  the  two  thumbs  and  sepa- 
ls 
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rating  them  to  a,  suffii'ieTit  esteut.  Balls  of  absorbent,  eotton  or  gaofp, 
with  a  Btroug  thread  atUiclied,  shoald  then  l>e  paeketl  tii  the  rectnm, 
above  the  field  of  operation,  to  prevent  interference  by  discharges 
from  tliat  quarter. 

Tlti>  TAgdturc. — If  the  tumors  are  uot  visible  a  speculnm  shonld  W 
used.     Grasp  the  tumor  with  a  pair  of  riiig  forceps,    make  slight 


4 


Fi.u,  Sfil,— Sinu's  roctfel  ■pcculum. 

traetion,  and  divide  with  scissors  the  muconB  meinbraue  arobnd 
base  of  the  tumor.  A  strong  silk  thread,  doubled,  is  then  pas&et)  by 
means  of  a  needle  through  the  base  of  the  tumor.,  the  ueedle  cut  off. 
and  the  threads  separated  and  tightly  tied  in  two  sections.  The  liga- 
ture J8  cut  short  and  the  pile  cut  away,  leaving  only  eufficieiit  tissnc 
to  prevent  slipping  of  the  ligature.  This  process  is  repeated  until  all 
the  hemorrhoids  have  been  excised.  Asappository  containing  one 
^rain  of  opinm  and  half  a  grain  of  cocaine  ia  introduceU  into  the 
rectum,  and  a  dressing  of  ginue  and  cotton  applied,  and  held  in  plat-e 
with  a  broad  T-bandage.  Relenlwn  of  urine  oet^sionally  ocenrs  after 
the  operation.  The  a/tei--hvatment  consists  in  k^^piug  the  patient  in 
bed  for  a  week  and  the  bowels  soluble  by  the  use  of  laxatives. 
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Tia.  zsa.— K«Uey'>  pile  elunp. 

The  C^amp  and  Cauiery. — The  pile  is  drawn  down  with  ring  for- 
ceps, th*  clamp  applied  to  it«  bswe  and  screwed  up  tightly,  and  the 
part  projecting  above  the  clamp  is  burned  off  with  tlie  Pa/incJtn 
cantery.  Hemorrhage  is  more  apt  to  follow  the  use  of  the  clauip  and 
cautery  than  the  use  of  the  ligatnrc 
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Th€  (TAi/MwKl  JMAoc/.— Thieeonsistein  retnoviug  the  pile-l*»tiiig 
portion  of  miicniis  inembmnf.  Make  an  incision  around  th«  anus, 
just  iritliin  the  luuoous  membrane,  and  dissect  np  a  cuff  of  mm^oiis 
metubraue  wiUi  tli«  liemon-boidal  lumors  from  tlie  Riibjacent  coat  Ut 
a  point  a  little  above  the  limit  or  the  heraOrrhoiils.  Itemove  the  cuff 
of  muf'ous  membrane  eoctainin^  the  piles,  bring  iJowii  the  reniainiier, 
and  SDture  it  to  the  edge  of  the  mucous  membrane  below  by  eatgut 
or  silk. 

Rectal  ASaCB^  may  be  saperJUnal  or  margbutl  and  deep.  The 
sHprrfinal  gbscesa  occurs  just  bc^iieatfa  the  ekin  atxmt  thp  mai^ln  of 
the  anus,  and  on  carek-ss  examination  may  bo  mistaken  for  hemor- 
rhoids. If  not  opened  early  it  may  burrow  beneath  the  skin  and  pro- 
duce superficial  fistulse.  Deep  redal  abacesa  may  be  auprakrator  and 
i4Chiore^4il  or  mibfeaitor. 

The  mtpraievator  abscess  nccDrs  in  the  space  above  the  levator  ani 
muscle  and  beneath  the  peritoneum.  The  symptums  are  pain  a.nd 
imeasiuess  in  the  pelvis,  with  i-ecial  or  vesical  t*?ne6mii8.  If  not 
opened,  the  puii  may  brettk  into  the  bladder,  vagina,  rectum,  peri- 
toneal cavity,  or  pointesternally  in  the  groin  or  bacli.  Tlie  treatment 
consistw  in  early  incision  through  the  ischiorectal  fossa  and  levator 
aai  muHcie,  or  through  a  point  of  fluctuation,  should  one  l>e  present. 

The  isckicretial  abscess  ia  formed  In  the  ischiorectal  fossa  below 
the  levator  ani  muscle.  The  causes  are  :  Contnsions ;  penetration  of 
the  rectal  wall  from  within  by  fragments  of  Ixmf  ;  abrasions  by  in- 
dnrated  feciil  matter,  seed*  of  fruit ;  a  general  debilitated  couditioa ; 
and  inoculation  of  the  part  with  pathi^euic  organisms — not  infre- 
([ueutly  the  tuliercle  bacillus.  AetUe  abaeeits  is  caused  by  infection 
with  one  of  the  obli^ile  pyogenic  germs. 

■S^'iijjfunu.  ^Xacbiorectal  aheceas  is  moet  common  in  middle  life,  and 
is  often  attended  wjtb  constitutional  symptoms— ^ftt'W  and/fw.  Pain 
of  a.  heavy  thi-obbing  cliai-aeler  is  felt  on  one  side  of  the  rectum,  and 
is  increased  during  defecation  or  coughing.  On  examination  there 
is  fcrwZ^nwMt  on  pressure  and  the  skin  may  be  hard,  red,  and  braicng. 
tk)metime3  there  is  uo  cbuu(^  in  the  skin,  but  on  iatrodacing  the 
iiuger  into  the  rectum  a  marked  8>pelUnff  can  be  felt  on  one  side.  If 
left  atone  the  abscess  ruptures  into  the  rectum,  or  extetrnally  near  the 
anus,  or  in  both  places,  ofl^^n  leaving  a  a\nxia~}£.nQvniiaJiMula  in  nno. 

T>'caiment, — On  the  appcanince  of  the  fii"st  Symptoms  of  the  trouble 
make  a  free  incision  through  the  skin  into  the  ischiorectal  fossa,  break 
ap  the  septa  between  the  different  pockets  of  the  abscess  cavity, 
curette,  irrigate  with  bichloride  solution,  staff  with  ifHluform  giiuze^ 
ADd  renew  the  pwrking  at  intervals  of  two  or  thr^  days  until  nup- 
[III ration  ce:i&ea. 
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Flo.  293.— Complete  Qitulk  Ln  ano. 


FrsTULA  IN  ANo  may  bo  rompffif  or  inf^tnplfie.    The  ctmipltrtf  i 
is  oue  in  which  the  tract  eit-eads  from  the  eutaiienns  surface  witlioatlii 

the  mucous  surface  uf  the  nv- 
tuiu.     The  iiu-owptfir  or  hlimt 
wnrfy  is  siibdivided  iulo  the 
bliml  intpniM  fi^liiia,  in  wbich 
there  is  an  opening  into  tbefl 
rectum  but  none  oo  ibe  skin,  ™ 
and  the  b!in4  extcrttal fjttuifa,  iu 
which  tbpre  is  an  opening  oa  M 
^^^        ^  ^  ,  the  skin  but  none  on  the  mn-  ■ 

.'M^BJ-1^  ■ij'jmmW^i     1     COU8  niembrsiueof  tbe  rectam. 

A  hors^nho-e  _fij<tu1a  may  he 
complete  or  inrojnpfrt-^^  and  is 
one  in  which  the  tmot  ex-  ■ 
tends  in  a  aemicirc-Ie  iu  front 
of  or  l.'>6hind  the  anus.  It  may 
have  one  op  two  external  and 
the  same  number  of  internal 
openings. 
Usually  the  internal  opeaiiig  of  a.  fistula  is  within  an  inch  of  the 
anuH,  but  occasionally  the  opening  may  be  above  this  point,  and 
tbe  pus  cavity  may  extend  considerably  above  the  point  of  open- 
ing. The  external  o|>euing  is 
usually  on  one  aide,  within 
half  au  inch  to  three  inches 
from  the  anus,  but  it  may  be 
in  tlie  perineum  or  poste- 
riorly, and  there  may  l>e 
several  openings,  —  internal 
or  external, — and  a  single 
internal  opening  may  pom- 
municat'e  with  several  eiter- 
nal  ones.  Au  external  open- 
ing sometimes  conimiinicatea 
with  an  internal  opening  on 
the  opposite  side  of  tLe  rec- 
tum. 

Cannes. — PiHtnIa  is  always 
the  result  of  a  rectal  abscess 
and  ig  often  tuberculous. 


P)g,  m.— BIIikI  exicniBi  nstula  In  aao. 


SifmpUiiiiM. — Cifmj'lrte  fistula  is  easily  recogiiizc'I.     There  mAy  be 
slight  t^ntgmuM,  a  littJe  htood  iu  the  stools,  and  a  constant  dischiirBe 
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Fid.  2U.— Bllad  fatemU  AsiuU  tn,  uo. 


of  a  Binall  amonnt  of  pun — sotnetiiueB  of  gas  and  fcfal  matter.  Od 
exattiiiijilittiiafinall  external  opening  is  detecteii.  intowUich  »iirt)l« 
BhoaUl  be  gently  introdueed  as  far  aa  it  will  go.  Aftt'r  introducing 
the  probe,  and  not  befort^.  pass  the  finger  into  the  rectum  and  fe«l 
for  tlie  point  of  the  probe  at  ^ 
the  internal  opcuiiig.  When 
the  probe  fails  to  detect  the 
internal  opening,  it  may  be 
fmind  by  injecting  Bouie  col- 
ored fluid,  or  peroxide  of 
hydrogen,  through  the  exter- 
nal opening  and  observing 
through  a  speculum  the  point 
at  which  it  entersthe  rectum. 
In  blind  external  fistula  ei- 
aiiiiiiation  with  the  probe  or 
Iiy  injection  of  fluids  fails  to 
detect  an  interual  opening. 
In  blind  int^raal  Sstnla  there 
■re  usually  paih,  sometimes 
iiittiirtitiim  and  Hwtih'iig  about 
the  anus,    which    disappear 

after  a  discharge  of  puJi  from  th«  tio«*el.  With  these  symptoms  ex- 
amine the  patient  carefully  under  aniesthesia  by  introducing  n  specu- 
lum aud  searching  for  an  opening  with  a,  bent  jirobe  in  the  lower  part 
of  the  bowel, 

!ZV«rf iTM^.  — A  few  cases  of  recent  fifitahe  recover  as  a  result  of 
curettage,  the  use  of  nitrate  of  silver,  and  cleanliness.  Most  case^ 
however,  re<juire  an  operation. 

Oprriithii.—The  bowels  are  evacuated  by  a  cathartic  the  day 
before  the  oj>eratioii  and  cleaned  out  with  an  enema  on  the  morning 
of  the  operation.  After  anaesthesia  place  the  patient  in  the  lith- 
otomy position,  or  on  one  side,  as  m:iy  be  preferred.  Introduce  a 
grooved  director  through  the  flstuUi  into  (he  rectum,  and  pull  the 
poiut  out  through  the  anus  by  the  finger.  If  theflntuJalie  ineomplt^ff 
make  it  comphte  by  tlirastiug  the  grooved  director  through  the 
mucoujs  membrane  into  the  rectum,  or  by  an  incision  through  tbe 
skin,  as  the  ciuse  reqnires.  Divide  the  bridge  of  ti-ssue  held  npon  the 
director  and  cUi*etteordi*aect  outtlie  tract,  and  pack  the  M'ound  with 
iodoform  gau/j?.  Commnuioittng  branches  are  searched  fur,  slit  up, 
and  curettwl,  but  do  not  divide  the  sphincter  ani  in  more  than  one 
place,  for  fear  uf  iueuntineiice.  When  there  are  two  or  mure  internal 
openings  on  opposite  sides,  it  may  bo  beat,  as.^uggt^ted  by  RelM^y,  to 
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do  two  or  three  upenitiiiiiH  at  intervals,  lest  the  recupenitive  power  of 
the  patient  be  ea(iang(?reil.  Tlie  aner-trcaliueiit  (>oii»tiHtfi  in  Ice^pine 
tbt^  bowrle  soluble,  avoiding  I'^nstiputicm.  aiiil  renBwiiig  llie  ]j:i<-kiiig 
every  day  or  two.  later  twice  a  w<*;k  until  healing  occurs.  In  some 
casos  of  simple  fistula  ILe  entire  lra(?t  may  be  etewed  and  the  wnunti 
sutured  with  good  r^nlts,  botin  tJM>  majority  the  beat  results  follow 
piieking  the  wound.  Two  or  more  operations  may  be  reiiuired 
befoi-e  effecting  a  cure. 

Feral  iurotiiinencf  following  operation  for  fistula  shoold  be  treaterj 
by  removal  of  the  scar  tissue  and  anture  of  the  ends  of  the  sphincter 
mnscle. 

Stricture  of  tSb  nKcrrUM  may  htnimpfr  or  vialignant.  Malig- 
nant  Btricture  will  be  eonsiderwl  under  tumors  of  the  rectum,  tiimplr 
ttriiiure  is.  more  common  in  women  than  in  men,  may  bo  cougeuitul 
or  acquired,  and  in  shape  annular  or  tubular.  Its  usual  location  is 
from  an  innh  to  a»  inch  and  a  half,  or  between  four  and  six  inobes, 
above  the  anus. 

(Jau9Ps. — Stricture  may  be  due  to  tumor,  ubseess,  adhesiomt,  or  to 
ulceration  from  wonndH,  tiibercnlosis,  syphilis,  chancroid,  prootitia, 
chronic,  constipation,  and,  rarely,  dyeientery.  or  gonorrha-a. 

liymplont*. — The  patient  hfts  alternating'  attacks  of  diarrbovi  and 
constipation,  straining  at  stool,  aud  the  possible  of  abiioriually  small, 
irregular  masses  stained  with  mucus  aud  blood.  As  the  disease  pro- 
gresses abscens  or  fistula  may  form,  Deiith  may  result  from  complete 
obstruction  of  the  bowels,  from  iierforatiun,  from  peritonitis,  or  bom. 
exhaustion  due  t«  suppuration  and  long  continued  saffering. 

The  tliafjHfma  is  niaile  by  examination  with  the  finger  or  with  the 
rectal  si>eeulum.  If  the  stricture'  is  situated  high  up,  a  condition  of 
"balloouing"  (Bryant)  is  often  found,  in  which  thtt  rectum,  below  the 
fttricturc  is  enormously  dilat«l.  The  hand,  if  loss  than  fwveo  inches 
in  ciri^amfereiice,  may  in  some  cases  be  introduced  into  the  rectum 
for  examination.  Malignancy  can  be  excluded  by  the  history  of  th^ 
case,  its  lung  duration,  the  ^v  of  the  paticuts. — most  of  them  lieing 
under  middle  a^c, — the  al>9ieuce  of  a  hard,  nodulated  growlh  and  uf 
Involvemeut  of  the  sacral  lymphatic  glands. 

Trftttmnii.  —  Interna]  inciirion  is  suitable  in  ca^e  of  congenital  stric- 
tare,  the  incision  being  made  through  the  p<i«terior  part  of  the  rectnm 
and  kept  oiten  aflerwanlf*  by  the  use  of  bougies.  fHfafalion  by  soft- 
rubber  boUgietJ,  passed  daily,  may  be  tried  when  the  stricture  is  not 
very  tight  and  is  situated  within  easy  reach.  The  btiugii*s  are  gnul- 
ualty  increa-sed  in  sixe  uulil  full  dilatation  i»obtaiinii.  Linrar  pntC' 
tatom^  may  Ik-  perfoniieil  for  strictnres  sitimte*!  low  down,  in  which 
dilatation  hm  failed.    Th«  apbiD<?t«r  is  diliUed,  the  patient  umathe- 
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tized,  plaiced  io  the  lithotomy  position,  and  a  free  incision  is  made 
fchninch  the  ptisterinr  wiill  of  the  rectum  and  spIiiDcter  from  a  point 
just  iibove  the  stricture  to  the  tip  of  the  coccyx.  Th«  wouwd  is 
packed  with  iod»form  gauze  aud  allowed  to  heal  by  granulation, 
bougit^s  I>eiDg  used  subsequently  to  preveut  fontraclton.  HcMviitm 
and  /ircwi«w, — Kesectiuii  is  the  best  open»liou  if  dj Ijitation  be  unsuc- 
ceesfal,  provided  the  strictute  be  located  above  the  sphiactei*  muscle. 
The  rectum  is  esposcd  by  a  Kra-ske  or  other  suitable  inciBion,  t!ie 
stricture  cutout,  and  the  npiier  end  of  tlie  rectum  brought  down  and 
stitched  to  the  lower  end.  In  cases  involving  the  sphincter,  excision 
nwiy  be  required.  OoJodtmnif  may  be  reac'rted  to  when  none  of  the 
preceding  methods  are  suitable  and  in  casm  in  which  it  is  important 
to  give  immediate  relief  to  obstmction  of  the  bowels. 

Tumors  of  thk  Ri^xtum  and  ANTs.^The  moat  common  heniyn 
grovtiia  of  the  rectum  are  the  various  polypi — adeooma.,  fibroma,  or 
papilloma — wliicli  are  often  seen  in  children.  The  timiignant  tnmors 
are  carcinoma,  and,  rarely,  sarcoma. 

Cancer  o/the  rectum  may  be  sclrrbus,  encephaJoid,  or  colloid,  squa- 
mous epithelioma,  or  cylindrical  epitheliunni,  the  latter  variety  l^-ing 
the  most  common,  ^\'ben  cancer  begins  in  the  anus,  it  i»  always  of 
the  squamous  variety.  Cylindrical  epithelioma  commenoes  in  the 
epithelium  lining  the  folli- 
cles of  Lieberkuhu.  The 
growth  may  be  located  prin- 
cipally in  the  mucous  mem- 
brane, causing  early  ulcera- 
tion, and  extending  to  the 
sul>jaceiit  tissues  ;  or  it  may 
begin  in  the  deeper  portions 
of  the  muc-ous  membrane, 
forming  a  tumor  iu  the  walls 
of  the  rectom,  projecting 
into  the  bowel,  and  not  ul- 
cerating until  a  later  period.  The  tumoral  first  occnpies  a  limit#d 
portion  of  the  circumference  of  the  tube,  but  a»  it  increases  in  size  it 
may  ext*nd  almost  or  completely  around  it,  and  stricture  is  produced, 

JiympUrjnii. — It  is  found  witU  about  etpial  frequency  in  both  seses, 
and  usually  iu  person*  past  forty  years  of  age,  but  not  iufrequently  it 
uc<^ura  in  persons  much  younger,  even  in  children.  While  often  in- 
sidious in  its  onset  and  not  dijscovered  until  it  has  attained  consider- 
able size,  it  usually  begins  with  diarrhteii,  beiiKirrhage,.  more  or  lesa 
pain,  tenesmus,  and  the  discharge  of  \tu»  and  mucus.  oA«n  mixed 
with  blood.    As  the  growth  increases,  symptoms  of  stricture  come  on, 
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with  oonatipatioD,  small,  ribbon -shaped  fieccs,  and  when  nloeratiod 
lakes  p1a<«  the  pain  bcootnes  severe.  Fistula  sotno-times  iwinltii,  lead- 
ing to  mlJaccTit  orgiiiiB— ^MH  the  bUidder  or  vagina.  If  complete 
obstTDc^liou  takes  place,  there  is  euormous  distention  of  the  abdonwu 
and  other  symptouia  of  intestinal  olwtniclioii.  (Edema  of  the  lower 
extremity  maj'  he  caused  by  prt^aim?  op  the  iliac  vein.  Death  from 
iiielastasla,  septicieiniH,  or  exhaustion  u»iually  occurs,  in  from  oue  to 
three  or  four  years,  bat  it  may  occur  at  any  time  from  peritonitis  as 
a  result  of  perforation. 

The  dia'jftom  Is  mode  by  dig^ital  examinatioD,  or  l>y  the  use  of 
the  Bpt^culum  ;  by  the  history  of  the  case  ;  by  the  noda]at**d,  rough 
sensation  g-iven  tothetinger  ;  the  marked  tendency  to  bleed  ;  iuvolve- 
nient  of  the  sacral  lymphatic  glands,  which  may  lie  felt  through  the 
rectum  ;  the  fixed  character  of  the  growth,  and  eveu  of  the  rectum 
itself;  the  patulous  condition  of  the  anus  which  is  ofteo  seen  ;  and 
the  rapid  growth  of  the  tumor, 

Tff w/mcii/.  — The  treatment  is  palliative  or  radienl.  JWiififij>r  treat- 
ta«nt  is  indicated  when  there  in  no  chance  of  cure,  and  consista  in  tlie 
use  of  opium  for  the  relief  of  pain,  or  in  making  irn  Inguinal  colos- 
tomy to  relieve  intestinal  otjstraction.  Hadiral  trmhiii-uf  consists  iu 
complet'O  removal  of  the  diseased  tissua  R4»eriion  uf  tkr  mium  is 
performed  as  follows;  A  preliminary  colostomy  may  be  first  per- 
foriuefl.  After  the  patient  has  recovered  from  this,  sjiy  three  weekR, 
he  is  prepare*!  for  the  operation  of  i-esection  by  wnsliing  out  the 
rectum.  If  the  growth  is  less  than  fonr  inches  from  the  anns  it  muy 
be  remuveii  without  excising  the  coccyx  or  part  of  the  sacrum. 
Place  the  patient  on  one  side  and  make  an  iueision  from  the  tip  uf  thu 
eoceyi  to  the  margin  of  the  anus,  if  uecessary  enlarging  it  by  ex- 
tending it  along  the  side  of  the  coccyx  and  to  one  side  of  the  aung. 
Free  the  rectuui  from  its  attachnieutfi,  avoiding  the  bladder,  urethra, 
and  vwa  deferentia  in  front,  and  in  the  female  the  vsigjna ;  pull  it 
down  and  divide  it  an  inch  above  and  an  iuch  below  the  tnmor. 
Arrest  bleeding,  unite  the  ends  of  the  gut  by  a  double  row  of  sutun«, 
p:irtially  clone  the  external  wound,  and  pack  it  lightly  with  iodoform 
gvnze.  In  the  female  the  rectum  may  be  resected  thT'ough  the  poste- 
rior wall  of  the  vagina.  Another  nufthwl  is  to  open  the  posterior  wall 
ot  the  rectum  and  divide  the  sphincter  by  au  incision  from  the  tip  of 
the  coccyx  ;  pnll  down  and  resect  the  rcctuni,  unite  ttii;  ends,  uud  new 
up  the  slit  in  the  posterior  wiiU,  including  the  sphincter. 

Tkf  raodijieii  Krivih'  vperafion  is  suited  for  tnmors  situated  fonr 
ini'ht«  or  mon^almve  the  anus.  Make  an  incision  from  I  lie  middle 
of  the  eacrnm  to  the  posterior  margin  of  the  snus^  detach  the  soft 
parts  from  tb«  lower  part  of  the  sacniui  aud  coccyx,  and  reniorc 
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them  I)y  dividing  the  bone  witli  a  chain  saw  or  chisel  josfc  below  the 
thii-d  sncral  fomiueii.  Tiethe  sacral  artery,  free  the  rectum  high  Up» 
even  into  the  peritoneal  ciivily  if  iieeesBarj',  briii^j  it  down,  i-esect' 
nnd  nnite  it.  and  if  possible  einse  the  opening  iu  the  peritoueuiii  by 
sulures.  pjirtisilly  close  the  external  wound  and  paik  it  liyhtlywith 
^uze,  a»  priiuary  iiiiioii  oft«ii  failfi  to  occnr  and  a  fec^l  listiila  Uupt 
U}  develop  at  the  poitit  of  anastomosis,  which  iiuvy  heal  spontaneously 
or  require  a  second  operation  to  clo^te  it. 

f/erifn  Hitih4»l  does  notextirpiite  the  bones,  and  consists  in  making 
an  t>stei>plii8tic  flap  composed  of  the  soft  tissues  and  the  lower  (wirt 
of  the  s&cnini  ciiid  coccyx.  A  horseshoe- shaped  iucisloii  is  niiule 
from  a  point  Just  within  the  tuber  isehtl  on  one  side  across  the  lower 
third  of  tlie  sacram  to  a  correspoiidiiig  point  near  the  other  tuber 
ischii.  The  sacrum  is  divided  below  the  third  furaioen,  as  already 
described,  and  the  flap,  composed  of  bone  and  soft  tisBue,  is  turned 
forward  over  the  perineum.  After  removing  the  growth  sind  making 
the  anastomosiiit.  the  cavity  is  paekeil  with  imloform  gauze  and  the 
osteoplastic  tlap  is  placed  back  in  position,  bat  is  not  sutnred  nntil 
Union  of  the  intestinal  ends  ha.s  taken  pl»ce. 

Ejiirpaiiwi  of  the  Aniat  anil  R^-vhim. — The  Perin^d  Method. — Make, 
an  incision  from  the  tipof  the  coccyxaround  and  including  theauus, 
going  well  outside  of  the  tumor.  Open  the  ischiorectal  fossEC,  divide 
the  iittaehinents  to  the  levator  atii  muscleS.  free  the  rwttlui,  bring  it 
down,  remove  the  diHieiised  parts,  and  &ntnre  tlie  end  of  the  intestiue 
to  tlie  skin,  or  to  the  tissue  jast  above  the  skin,  in  the  aormal  posi- 
tion  of  the  anas. 

Extirpation  of  the  auus  aud  rectum  may  also  b6  done  by  the 
morliju'ri  Kmnk/'  opfrnlmx,  as  dnscril>ed  above,  stitching  the  end  of  the 
rectum  to  the  skin  just  Itelow  the  stutup  of  the  sacrum. 


OPERATIONS  OS  THE  INTESTINES. 

CoLOTOMY  AND  COLOSTOMY.  —Cvtotitmy  means  the  makiug  of  a 
t«?niporary  opening  in  the  colon.  Colwitomt/  means  the  makiug  of  a 
more  or  less  permanent  opening  in  the  colon.  ihlintUmty  may  be  an- 
terior (iliac)  or  ]KNitrrior  (himhar; ;  in  the  former  the  ci^;um  and  sig- 
moid flexure  are  opent^d  in  front  through  the  (icfitoneal  cavity  and 
in  the  latter  the  intestine  iw  opened  from  l>ehind  extoniai  to  the  peri- 
toneal  cavity.  The  iwHcatima  for  colostomy  are  :  Imperforate  anus. 
Itenign  or  malignant  stricture  of  the  rectum,  a  i-ectovesical  fistula., 
and  ulceration  of  the  rectum  or  colon  as  a  resnlt  of  colitis  or  proctitis. 

Antifrior  U'ntr  or  inffiiiatil  cofwriomy,  lirst  done  by  Littre,  is  generally 
to  be  preferrcid,  as  the  opening  in  more  accessible  and  convenient  to 
the  piriient.     It  may  be  done  on  either  side^ 
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Mai/drs  InffHiiuj}.  Cotostomi/. — Xabe  &n  incision  three  or  four  inc 
in  lengtli,  jianJIpI  witli  Poupart's  ligiiiuent,  al  a  poitit  one-third  the' 
disUiiice  fraiii  the  anterior  spine  of  the  ilium  towards  th«  umbilicus, 
^plit  tlie  DiuRcular  fibres,  aa  in  the  griiliron  o|)eni,tioa  for  appeudi- 
citis,  Oi>eii  the  pcriteiieuui,  draw  out  the  highest  part  of  the  sig- 
moid fii?xurp  uutil  a  gliiMS  ihmI  or  tutH-  cun  be  thrust  through  its  men- 
entery,  thus  preveatliig  the  loop  from  returning  to  the  atMloininal 
cavity.  Suture  together  tbe  two  limbs  of  the  intestine  on  each  siiie, 
below  the  md^  aud  theit  stiti-h  the  projecting  loop  ta  the  skin  all 
arouud  the  opening.  Open  Ihvt  gut  inimt-iliiiU^ly,  or  if  ttio  Mympluiiis 
are  not  urgent,  wait  uutil  adhesions  have  takeu  place.  If  the  opi'ii- 
ing  is  to  be  fnnpurarg,  divide  tbe  intestine  only  partially,  or  make  m 
longitudiiml  openiug.  Keep  the  rod  in  place  until  it  Is  desired  to 
dose  the  ui^>euiug,  whfu  the  rod  is  remui'ed  and  the  Inte&tino  allowed 
to  drop  back,  the  opening  often  closing  witJioub  further  trcatiiieut. 
If  not,  an  operation  for  fajcal  fistula  can  be  made.  K  peniuiamt, 
divide  the  bowel  completely,  rt^move  the  rod,  and  stitch  each  end  of 
tho  intestine  to  the  skin.  CrippH  advises  the  stitehing  together  of  th« 
peritoneum  and  skin  as  a  prelimin^Lry  sU'p  of  the  operation.  'Wlien 
the  opening  in  made  on  the  right  side,  the  glass  rod  cannot  be  usnl, 
and  tbe  cuhiudi  or  iiscending  roloa  fthould  be  stitehed  to  the  mat^ina 
of  the  wouud  by  a  double  row  of  sutores, 

FMerior  or  lumJuir  culo»ioiitit  may  be  performed  on  either  sida 
Am^LKMil'it  Mel kod.— Make  a  four-inch  incision  one  inch  below  and 
parallel  with  the  last  rib,  from  the  edge  of  tbe  quadratus  lumborum 
moscle  forward  and  downward.  Divide  the  lumbar  fascia,  expose 
the  kidney  fat,  and  Snd  the  colon  uncovered  by  jjeritonenni  iu  front 
and  a  little  to  the  outer  side  of  the  kidney.  It  is  distinguished  fitjm 
tbe  peritoueaui  by  its  lougitudinal  bands,  by  ite  cootents,  by  ita 
thicker  walls,  and  when  possible  to  pass  the  stricture,  by  its  becom- 
ing dii^tcnded  with  water  injected  through  tbe  rectum.  Withdraw 
the  colon  far  enough  to  form  a  spur,  to  prevent  the  lower  segment 
from  filling  np  with  ffcal  matter,  open  it  by  a  lougitudinal  incision, 
and  &tiu-h  the  edges  to  the  margju  of  the  skin.  A  pad  kept  in  place 
by  a  broad  bandage  iau.Ht  lie  woru. 

EsTEKiJTOMV  A\n  KSTKR OSTOMY  are  operations  on  the  small 
intestine  correspomling  with  coloLomy  and  colostomy  on  the  oolon. 
They  are  performed  for  tile  removal  of  fort'ign  bodies,  for  the  evaeu- 
aliou  uf  iiit«Btinul  contents  in  cases  of  obstruction,  or  wheu  a  gastni- 
enteroHtomy  or  a  colostomy  Is  impracticAble. 

Kn  ri:it<ir[,AKi'V  is  an  oi>pration  on  the  int<!stine  corresponding  to 
pjloropla^ty  on  tlie  stomach, 

ESTKHIMTTOMV,  or  MFKEtTTov,  IS  the  Operation  by  which  a  «oo- 
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tioQ  of  the  iut«stibe  is  removed,  the  ends  being  utiited  by  one  of  tlie 
various  methods  of  anaatomosis^.  EiLt^-reetoniy  may  be  compMf  or 
iiicofUlilrtii;  tlie  incomplete  oi*ration  cousLstiug  in  excising  a  portion 
of  tlie  circninfereuce  of  the  lK>weI  opposite  the  attachment  of  the 
mesentery.  Enterectomy  ia  indindM  in  gangrene  of  the  iotestinf^ ;  in 
«b«triietion  dne  to  tumor  or  strii-tiire  wliiph  eaoiiut  oMierwise  l>e  re- 
moved ;  for  the  cure  of  certain  fceeal  Sstulte  ;  and  for  the  removal  of 
severely  damaged  intestine  as  a  rtsnli  of  traaumtism. 

The  mortality  from  enterectomy  depends  on  many  factors, — the 
oc«a«ioD  for  the  operation,  the  condition  of  the  ptirtg,  and  the 
skill  of  the  operator.  There  were  fillrj'-eight  deaths  following  two 
hundred  and  tweaty-siz  euterectomiea  with  immediate  union  for 
gangrenoas  hernia  (Gibson).  Ten  feet  seem  to  be  the  limit  to  the 
amount  of  intestine  which  can  be  removed  and  the  patieut  survive 
in  good  health. 

Operation. — Draw  ont  the  inteetine,  atrip  back  the  contents  beyond 
the  points  at  which  it  is  to  l*  diridwl,  and  give  into  the  hiimis  of 
assistants,  who  hold  the  tdteetine  between,  the  fingers,  making  jiist 
sufficient  pressure  to  prevent  the  es«ipe  of  contents.  Protect  the 
abdominal  cavity  by  means  of  pads  or  towels  of  gauze.  Divide  the 
intestine  with  knife  or  scissors  through  sound  tissue,  well  above  and 
below  the  disea^d  portion.  Dit>ldc  the  mesentery  aboot  half  on 
inch  from  the  intestine,  parallel  with  it,  unless  diseased,  when  a 
V-shaped  portion  should  be  removed.  Arrest  all  hemorrhage  and 
unite  the  ends  of  the  intestine  by  some  method  of  anastomosis.  The 
cut  ed^es  of  the  mesentery  are  brought  toother  and  united  by  a  raw 
of  Ijembert  sutures  od  each  of  its  surf;*cps,  approximating  the  serous 
surfaces  and  burying  the  cut  edges  of  the  mesentery, 

Intehtinal  AN.v8ToHOsm  is  the  joining  of  two  portions  of  intes- 
tine in  Huch  manner  aa  to  restore  the  oontinaity  of  the  lumeu.  An- 
astomosis may  be  ffld-to-fnd,  end-fo-fifW,  or  iid^-t<h8uie,  and  may  be 
L accomplished  by  suture  aUme  or  by  some  meehanictd  tl^rice  with  or 
without  suture.  The  etulto-nui  anastomosis  is  preferable  when  prac- 
ticable. The  rmilo'side  method  may  lie  preferred  when  a  segment  of 
snail  calibre  i,s  to  be  attached  to  one  of  much  greater  Rize.  The  side- 
to-tide  method  is  used  especially  when  resection  Is  impossible  or 
nndesirable.  the  oflending  part  being  side-lraclced  or  excluded — as 
in  extensive  adhesions  with  or  without  malignant  growths. 
Means  of  Makitig  *^«(M/tfm■(«M. —Their  name  Is  legion, — at  least 
seventeen  kinds  of  suture  and  twenty  kinds  of  mecbauieal  device 
liaving  been  recently  described, — but  only  a  few  of  the  most  practical 
will  be  giveu^ 
8yU«rfm.—Tht  Leminrt  etdvre,  devised  in  1825  by  Lembert,  may 
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be  coDtinauus  or  interrupted.  The  needle  m  pjissed  in  and  tbeu  out 
oil  eafh  aide  of  the  iut«8titiiil  wound  at  a  slig^ht  dUtance  from  the 
miirgiii^  BO  aa  1o  a{)proxiinate  the  peritoneal  su^fu<^es,  the  odgt*s  of  th*> 
vouud  being  tamed  iu.  This  sutun^  penetrates  the  seronji  and  mus- 
cular coatt^  bnt  not  the  maeous  coat  of  the  intestiue. 

Tfie  Czomy- Lembtri  Sufityi: — In  this  method  the  edges  uf  tlie 
woniid  iu  the  inlf^tine  arc  first  united  hy  sutures  which  peuetrate  ail 
the  coats,  afttr  which  the  Lembert  suture  i.s  inserted,  inyerfcing  the 
hret  row  of  siitni-ea  and  approximating  the  seroua  coat&  This  de- 
scription oC  the  C»Tuy-Lemt»ert  Biilare  iif  Dot  the  oue  given  by  many 
authora,  but  it  in  the  most  practical,  and  is  certainly  in  general  use. 
The  ConneH  iSulan: — In  this  metho<l  the  knots  of  the  sutures  are  all 
placed  on  the  mucous  niembmue  within  the  loiiieii  of  the  intestine, 
aud  the  serous  surfaces  are  approxloiated  by  a  eingle  row  of  sutures 
which  pass  through  all  the  c»ats  of  the  intestine.  The  suture  is 
introduced  in  a  circular  enterorrhaphy  as  follows  ;  The  cut  ends  of 
the  intestine  are  platted  siJe  by  side,  piLrallc-l  with  one  another,  and 
the  Dcedle  ia  iutroducc-d  from  the  mucoea  ou  oue  side  through  all  the 
coats  of  bihth  walls,  into  tlie  lumen  of  the  other  gide.  It  is  then 
reversed,  traversing  all  the  coats  of  both  walla,  and  the  Hutiire  is  tied 
on  the  nineoos  surface  whence  it  Bt^rted.  This  is  rc{>cated  until  the 
enda  of  the  intestine  have  been  United  for  two  thirds  or  moro  of  their 
circumference  ;  the  remaining  third  is  united  by  a  continuous  suture. 
Beginning  where  we  left  off,  "the  needle  after  having  eutei-ed  the 
lumen  Is  passed  ou  the  same  side  one-eighth  inch  distant ;  then  over 
to  the  opiK)site  cut  end,  where  it  is  inserted  from  without  in,  and 
again  emerges  from  within  out  on  the  same  side.  This  step,  the 
taking  of  a  bite,  ia  repeated  alternately  on  the  oppoRiug  margins  until 
the  necessary  number  of  stitches  have  been  inserted.  It  will  b« 
observed  tLiit  when  the  needle  enters  the  liiinen  the  lust  time  it  luukeA 
what  might  be  termed  a  h<df-stit«h,  us  it  does  not  return  agftin 
through  the  wall,  but  having  retu'he<l  the  point  where  the  suture  was 
ouinmeuced,  the  free  end  of  thread  and  the  needle  end  will  cijiiiph'te 
the  last  stitch  ou  the  mucosa.  The  nt>ed]e  at  this  point  is  then 
brought  out  of  the  lumen  at  the  angle  of  the  wound  alongside  of  the 
ft*©  end  of  the  suture.  The  cross-over  stitehea  are  next  carefullj' 
drawn  up,  thus  bringing  into  eoot^ict  the  opposing  serous  surfaoea  at 
every  point,  except  where  the  suture  ends  still  protrude."  The  eye 
end  of  u  threaded  nee<ile  is  then  imserted  between  any  of  the  sulnres 
on  the  opposite  side  of  the  intestine  and  pushed  through  to  the  jioint 
where  the  ends  uf  the  sutufe  project.  These  eudsai'e  p,is.«*d  through 
the  loop  formed  by  the  thread  in  the  eye  of  the  needle,  and  the 
needle  is  withdrawn,  bringing  with  it  the  suture  ends,  which  ore 
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then  ticxl  firmly  wbile  tbe  intestine  is  compressed  so  bs  to  bring  the 
opposite  walls  cloi*  together.  Tht;  knot  is  then  pniihed  between  tbe 
fttiU^hies  -K-liere  it  was  tiwl  and  rt-atti  on  ttie  mucous  coat-  The  spttt- 
end  ni'lhoti  13  i>erformed  its  follows :  Th«  ends  of  the  segmental  to  be 
united  iire  split  nt  a  point  opposite  tlie  mesentery  for  a  dlatanee  equal 
to  the  circumference  of  the  intestine.  Tills  permits  tbem  to  be 
upreml  out  aa  two  flab  ribbons  which  are  plaj?ed  with  their  serous 
surfaces  together,  and  united  by  suttues  passing  through  all  tbe 
coata,  about  tbe  eighth  of  su  inch  from  the  ends.  The  intestine  is 
then  permitteil  to  resume  its  normal  tubular  shafW,  find  the  long 
8lit  on  its  convex  border  is  closed  by  a  continuous  row  of  Lembert 
sutures.  MffniMt-lfji  mrthod  is  the  beet  of  the  invagination  methods. 
The  *^nds  of  tlie  liowcl  are  united  at  two  opposite  points  by  two 
sutures  whose  «ml»  are  led  long.  A  longitudinal  slit  iK  then  made 
iu  tbe  intestine,  about  one  inch  above  the  Junction,  through  which 
the  long  ends  of  the  two  Kutures  are  withdmwn.  By  pulling  on 
these  sutorea  the  two  ends  of  the  int-estiiie  are  drown  tbrongh  the 
slit  already  iuvagiuat^d.  with  their  serous  surfaces  approximated. 
Sutures  are  inserted,  the  bowel  drawn  out,  and  the  slit  closed.  The 
objection  to  the  last  two  methods  is  the  longitudiniU  slit,  which  adda 
further  injury  to  the  lutestlue,  and  the  closure  of  which  diiuinishes 
its  calibre. 

Mechanical  t>fcwes. — The  simplest  and  best  mechanical  device  is 
tbe  Murphy  hulton.  The  chief  objections  to  the  Slurphy  button  are 
that  the  ori&oe  may  become  obstructed  or  the  button  itself  may 
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lodge  in  the  inti«tine  or  stomach.  Thi;  button  consists  of  two  parts, 
each  of  whieh  is  provided  with  a  hollow  shank,  one  of  which  fits 
into  the  other,  so  that  when  pressed  together  the  two  portions  remain 
in  position,  while  the  opening  through  the  button  permits  the  flow 
of  the  int*wtinal  contents  if  they  are  liquid.  The  button  is  used  as 
follows:  A  purse-string  silk  suture  is  introduced  close  to  the  end  of 
the  intestine  iu  an  eud-to-eud  anastonio-sis,  or  clO!«e  to  the  margin  of 
the  slit  in  tbe  Hide  of  the  intestine  in  a  lateral  anastomosis.     One-half 
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of  tbe  button  Is  s«'iz«^  firmly  by  the  sbank  with  a  pair  or  hiemc 
and  imterted  into  the  intestine,  the  pnrspKtriag  snture  tied  firmly 
aroDud  Uiv  fihank,  and  th«  eu(i  of  the  ioteRtine  carefalty  pr«ai«d  luUt 
the  groove  of  the  butioo  at  the  base  of  the  bIieuiIc.  The  other  IiAlf 
of  the  button  is  fixed  in  a.  similar  manner  into  the  otlier  end  of  tlie 
inta^tioe.  The  biemostats  arc  then,  and  not  until  then,  remurcd, 
ftnd  the  two  parts  of  the  button  pressed  topetber,  bringing  the  serous 
surfaces  of  the  intestine  into  firm  contact.  The  jnneliou  mfl.y  be  re- 
\  enforced  by  a  row  of  Lembert  sutares ;  but  this  is  not  necessary  if 
the  approximation  has  been  accHrat<'ly  made.  Adhesions  take  placn* 
between  the  portions  of  the  intestine  around  the  circumference  of  the 
part  compressed,  the  compressed  part  slonghs,  releiif^ing  the  bott'in, 
vhicb  in  oiiiially  passed  from  the  rectum  in  from  tvo  to  four  weeks 
after  the  operation. 

Luf/lacr's  Furiypn. — Laplace's  forceps  resemble  two  pairs  of  htcmo- 

Stats  in  which  the  jaws  have  been  bent  so  as  t<o  form  two  rirgs  in 

fonr  BegmeotH.     The  forceps  are  used  an  follows :  The  two  ends  of 

the  bowel  to  be  united  are  brought  together  by  four  suture  at  eqat- 

.  distant  poiota;  the  forceps  are  introduced  l»etween  auy  two  of  the 

Emtar^S  opened,  the  euds  of  the  inteatine  pre^ie<i  between  the  rings, 

land  the  foreepa  closed  and  clampetl.     One  or  two  rows  of  Lemberl 

Matures  are  introduced,  the  clamp  removed,  the  forceps  withdrawn, 

loDe-half  at  a  time^  and  the  opening  through  which  they  were  with- 

'  drawn  closed  by  an  additional  slitch  or  two.     The  advantage  of  this 

method  is  that  it  leaves  luttliing  which  may  act  as  an  obstraotian  ; 

but  it  reqaires  some  Kkill  to  use  the  forceps. 

InHatfd  ruhher  ctjIiMhTu,  fivsi-  used  by  Treves  and  others,  and 
recently  revived  by  IIal«tc<l,  tnay  Ik;  used  to  aid  circular  coteror- 
rhaphy.  The  mbber  cylinder  is  hollow  and  communicates  with  a 
tube  attached  midway  between  ita  two  ends.  The  cylinder  is  in- 
■erted  into  the  two  ends  of  the  intestine  to  be  nnitcd,  and  is  then 
inflatdl  with  air  through  the  tube  ;  snture,s  are  intnKluced,  the  cylld- 
ler  remuv«i  ad^r  letting  out  the  air,  and  the  opening  through  whtcli 
to  removed  closi^d  by  sutures. 
Okoioe  of  -VcfAoii*.— With  an  experienced  operator  siniplc  nninn 
tlw  parts  by  the  <'£eniy-Lembert  or  Council  suture  Ih  the  best 
'0«thod,  80  it  travel  da  foreign  body  to  irritate  or  cause  obstruction, 
And  the  opi-rntion  can  be  rapidly  performed  without  the  aid  of  any 
echanicaJ  device.  With  an  inexj)erieui'ed  o{>erat4)r — ^and  espircially 
Uiere  is  ne««nily  for  great  haste — the  use  of  the  Murphy  button  is 
bcflt  method. 
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Sfniia  is  tb«  protrngioji  of  any  vigcus  itit«  or  tbrc^ugb  the  waUa 
whicli  nnrniiilly  confine  it;  but,  unless  otherwi,s«?  s|)ecilipd,  it  uiciins. 
the  es(!a{>«  of  some  part  of  the  iutesLine,  or  of  the  onieiitum,  ttiroiigh 
the  abdoQiiuid  walls  or  into  a  compartment  of  some  kind. 

Gtrncral  Aitatwny.  —  As  »rule,  abenitit  is  composed  of  ii  »fr  and  (-(?«■ 
lenlit.  The  sac  is  a  pouch  of  jieritoiieuni  coiitiniious  with  tht'  parietal 
l»eritoneum  of  thp  abdoiuinal  cavity.  It  is  nsnally  flask-sliapeU,  and 
the  narrow  or  coiistricled  itortiou,  where  it  passes  through  the  lirait- 
iug  walls,  is  called  the  n<'(^'A',  and  the  large  portinu  beyond,  ihts  bwlij. 
Tine  conUnta  are  usually  bowel  or  oinentum,  or  both,  althongb  all  of 
the  aMominiil  viscera  have  at  various  times  been  found  io  the  hernial 
sac.  In  recent  cases  the  hernial  sac  is  very  thin, — just  the  thickness 
of  the  perit4.ini;nui  and  fascia, — while  in  old  cases  it  may  be  a  (piarter 
of  an  inch  or  more  in  thiclcness, 

Erior-LifiY. — Hpyf(3ilif,  wilJi  congenital  defecte.  Age:  So  age  is 
exempt ;  aceording  to  decades,  the  largest  niuuber  occur  during  the 
first*  and  probably  the  next  decade  most  fruitful  oflieruia  is  between 
twenty-five  and  thirty-five.  jSJpj;,-  Hernia  in  geiiei'al  is  four  time^ 
and  inguinal  hernia  from  six  to  nine  limeR,  more  frequeut  in  the 
male ;  while,  on  Ihe  other  h.und,  femor-il  hcruia  is  two  and  one-half 
times,  and  nmhilical  hernia  about  five  times,  more  frequent  in  the 
female.  (k'cup<ili<tm!  retpiiiing  great  muscular  efibi-t.  and  iViarasrH  re- 
quiring straining,  as  bronchitis,  stricture,  eonutipatiikn.  The  prin- 
cipal exciting  catuir  is  traiimaiism  of  tJie  abdominal  wall  as  the  result 
of  straining,  a  surgical  operation,  etc, 

FKCtSTESCY. — It  has  been  estimated  that  from  6  to  12  per  c«at. 
of  the  human  race  suffer  from  hernia  (Marcy^,  alwut  WJ  per  cent, 
being  of  the  iiiguiniil  variety,  lij  per  cent,  /nuorttl,  the  other  varieties 
amounting  to  71  pef  cent. 

V,iRIETIEis. — According  to  thetimeofapiieanince,  hernias  may  be 
congenitai  or  afiiuiifd.  These  terms  are  also  useil  in  inguinal  hernia 
to  iudicate  the  relations  of  the  inteitine  to  the  peritoneum.  Accord- 
ing to  situation,  hernias  may  be  divided  into  rxtrrital  and  iiiJemtil. 

The  rslfTMil  hernias  are:  laguinal,  femoral,  umbilical,  ventral, 
ischial  ie,  lumbal',  obturator,  and  perineal. 

The  inlfrmtl  hernia.s  ai-e :  rroperitoncal,  retroperitoneal  (int«  the 
foflsa  duodeno'jejunalis.  (he  ileoc^eeal,  or  sigmoid  fossa),  into  the  font' 
men  of  Winalow*  and  diaphragmatic. 

According  to  their  conditions  fUitk'aUif,  hernias  may  be  :  IS^dtlci- 
ble,  irreducible,  iullanied,  ulmli-ucted  ur  incarcerated,  and  straugu- 
kted. 


FtO.  259.— RflatioTisor  iM>ritolii?uin  lo-  thi^  tnUwMne  tn  anatijiblcBl  fonnsof  liifniliu.1  tieniia; 
J,  ordinary  nciiultvd  hiertiLa;  II,  cnnKetillitl  ki-nils:  C.  InfauHU'  hernia;  D,  coFyilcd  haul*: 
£.  bemlK  Inio  the  tiuilL'ulw  imccw.    (HocUlt«d  rrom  Ony.) 


divided,  according  to  the  relations  of  the  iuteHtine  to  the  peritooeiuu 
of  the  tDniCa  vaginalis  and  funiciilnr  process,  into;  Acquired,  con- 
genital, infantile,  encysted,  and  heroin  into  the  funicular  procf^. 

An  otifitpte  infiniiuil  hernia  Is  one  whieli  passes  through  the  ingiilual 
canal,  along  with  the  spermatic  cord  or  round  ligament,  to  the  scrotum 
or  labium.  It  is  alsv  called  cjrtenial  l>eciHlfic  it  passes  to  the  outer  side 
of  the  epi^istric  artery. 
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Fr<],  XO -.1.  Uliliiitie  tnKiidial  hernia; 
b.  illrect  or  vcntro-irg^lnHl  hcTDl*:  tnlh 
bavtng  deBcendciI  Into  tho  KTotum. 


Difed  infftiinai  h«n)Lik  enters  the  ingulnnl  canal  '\ty  bufstlnfc  throngh 
or  piishing  in  front  or  to  one  side  of  it  tb»  conjoinefl  tendon  passing 
through  H^ssflbiich'!*  tiiiuigle  to  the 
inner  side  of  the  epigastric  artery  : 
honcc  it  is  called  lat'efnai  inguiiml 
hernia. 

The  coverings  of  an  ohlique  in- 
gainal  hernia  from  without  to  tbe 
int-estiDe  are:  The  skin,  iiuperticial 
fiJAoia,  intercoliiiunstr  f;iscia,  ere- 
master  muscle,  iufuDdibuliforni  ia&- 
cia.  anil  pc^ritoneum. 

The  coverings  of  dited  inguinal 
hernia  are :  The  skin,  superficial 
^scia,  the  intercolumnar  fascia,  cre- 
mastcr  muscle  (possibly  the  con- 
joined tendon),  transveisalis  fascia. 
and  peritoneum. 

Common  or  m^qitired  inguinal  hernia  passes  through  the  inguinal 
canal,  pushing  a  process  of  peritoneum  before  it,  and  descenda  into 
the  scrotum  in  front  of  the  spermatic  cord  and  testis,  but  doea  not 
enter  the  tunica  vaginalis. 

OonpeniltU  hernia  is  that  form  in  which  the  pouch  of  peritonenm 
(funicular  process)  which  accompanies  the  cord  and  t*stis  in  their 
descent  remains  open  throughout,  instead  of  becoming  obliterated 
between  th«  tnnica  vaginalis  and  the  point  where  it  leaves  the  gen- 
eral peritoneum.  The  intestine  descends  into  this  pouch  and  is  in 
contact  with  the  testis,  baviug  no  proper  sac  but  that  of  the  tunica 
vaginalis. 

Ivfantilr  hernia  is  that  form  in  whicli  the  pooch  of  the  peritoneum 
is  closed  at  the  internal  ring  but  remains  open  throughout  the  rest  of 
its  extent.  The  iutestlue  pressing  against  the  peritoneum  carries  it 
down  into  the  srrotum  behind  the  funicular  process  so  tiiat  in  front 
of  the  bowei  there  ire  three  layera  of  peritonetim, — two  layers  of  the 
funicular  process  and  the  saC'  of  the  hernia. 

The  cncjfiiUd  variety  somewhsU:  resembles  iufantile  hernia,  the 
fnnicular  process  lieing  closed  at  the  internal  ring,  but  pressure  by 
Uie  iiit'estine  at  the  point  of  occlusion  catises  a  stretching  of  the  peri- 
toneum and  tho  formation  of  a  sac  which  projects  down  into  the 
funicular  process  and  tunica  vaginalis. 

lln-nia  into  the  faHtcalar  pnnTiut  is  that  form  in  which  the  iutes^ 
tinedesoeuds  into^Uie  op«A  mouth  of  the  funicular  pn>cess  but  does 
not  enter  the  tunica  vaginalia,  the  funicnlar  process  haviug  t>eeii 

an 
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obliterated  at  tlie  top  of  the  testis  but  not  at  the  internal  nnp 
In  this  form  the  iuteatiiie  has  no  proper  sac,  simply  tliat  formed  by 
the  fnnienlar  process. 

An    iQcoraplete   inguinal    hernia — that   ia,    one    which    has  not 
emerged  from  the  inguinaJ  canal — is  called  fruAoMotW*-. 

If  the  hernia,  after  passing  the  inguinjil  cunal.  euters  the  wrotnin, 

it  is  called  a  tm-vfal  A»-mia. 
In  the  female  it  enters  the 
liihium,  and  is  called  a  labial 
iiernia. 

In  the  congenital  variety 
of  inguinal  hernia,  in  lh< 
female  the  bowel  protnnlee 
into  the  canal  of  Xuck.  the 
proc'cas  of  jieritoneum  which 
Hii  rrnuuds  the  rouud  Uga- 
nieiit. 

Diiiffntms. — Examine  tht 
eKtern;il  ring  by  introtjucin^ 
the  finger,  aud   compare  it 
with     the    other    rinig    and 
sLScerfain  if  anything  l>esid«« 
the  Konl  passes  through  iL 
If  the  epigustric  artery  can 
be  felt  hy  the  fiuger  iu  the  eaiial,  direct  and  oblique  inguinal  hernia 
can  be  distiaguitihed,  Hie  nock  <»f  the  former  being  to  the  inner  side, 
that  of  the  latter  ou  the  outer  side  of  the  artery.     Direct  hernias  are 
always  aci|uired.     In  old  oblique  hernias  the  prolonged  pressure  and 
dragging  often  ■bring  the  internal  ring  down  to  the  wiuie  level  with 
the  external  ring,  so  that  one  ring  lie«  directly  behind  the  other,  lite 
inguinal  canal  having  been  obliterated. 

Ingidnal  may  l>e  diMinguished  from /cm<tral  hernia  hy  its  position 
nearer  the  median  line,  by  being  able  to  grasp  the  neck  of  the  sin- 
where  it  emerges  from  the  external  ring,  and  noticing  in  some  coses 
the  prominence  in  the  inguinal  canal. 

In  fmtoral  In-rnia  the  neck  of  the  hernia  can  be  felt  in  the  saphe- 
nous opening  b^ilow  Poupart's  ligament,  a  little  to  the  inner  side  of 
the  femonki  artery  and  vein.  If  the  spine  of  the  pubcs  cat)  be  felt  and 
the  hernia  lies  to  its  iiuier  side,  it  is  higmhuit ;  if  to  the  onter  side,  it 
\»fnH<iral.  Femoral  hernia  is  usually  small,  while  inguinal  is  often 
very  liuge. 

Jlf/driir^-lf  is  dull  on  ;>ercuBsion,  gives  no  impulse  on  eongbiag,  is 
tnuiKl  tit  I'll  t,  uiilcfis  hliMxly  or  in  a  black  scratnm,  usually  cannot  be 
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reduped,  nod  on  grasping  the  cord  at  the  external  riug  no  bemial 
neck  is  felt,  Coiitfenitnl  hi'lrmrfe  may  be  recognized  by  the  syinploma 
abore  given,  by  ita  sluw  disappearance  when  the  patient  lies  down, 
and  its  slow  return,  filling  from  the  bottom  of  the  scrotum  when  the 
piitieut  stands  np.  Hi/iiroivle  o/"(/w  cord  is  more  difficult  \«  distin- 
guish. Wheii  hydrocele  aud  heruia  coexist,  each  may  be  di&tin- 
gnisbed  by  ita  peculiar  characteristics 

Facicoeete could  pcarccly  \>e  mistaken  for  hernia  on  careful  esami- 
natJon.  The  dtUitM  tortnous  veins  seen  through  the  skin,  a  sensa- 
tion as  of  a  bag  of  worms,  the  disappearance  of  the  tutnor  iu  the  re- 
cumbent position,  and  ila  reappearance  in  the  erect  positioa,  although 
the  finger  may  b«  kept  in  tie  external  ring,  ar«  enough  to  dlsttuguisb 
it  from  hernia. 

I'rid^jntntU'd  testicle  may  be  recognised  by  its  atiscnoe  from  the 
normal  pitsition,  by  its  iirm  sensation,  and  bj'  the  nausea  occasioned 
by  pressure. 

The  urinary  bladder  is  nut  in&eqaeDtly  fonnd  in  the  hernial  sac 
with  the  intestine. 

Femohal  Hehxia. — In  femoral  hernia  the  intestine  pushes  the 
peritonetim  in  front  of  it  tbroogh  the  feuoral  ring  and  canal,  eecapiog 


/ 


L — BeLfeUoiii  of  fL-iMiirml  bikI  InfruitiaJ  hernia.  K«n  [mm  wHiiin  <i,  IViuj«Tt'<  Ugamcoli 
b.DplKwtile  vcmbU.  r.  ii[vmiiLtli^^(woI«:  rf.  Icmotal  rtnp:  «.t»(*m«l  ILUc  utery :  /.  IllMitclii: 
If,  faadefneoi;  h.  oblununr  wtorr :  i.  tn(«rii>liihrioinloal  rlDe.    (HodlUpl  IroRiiiim)'. ) 


at>  the  saphenous  opening,  whence  it  turns  upward  and  inward,  and 
may  occupy  very  nearly  the  position  of  an  inguinal  hernia,  but  the 
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□eck  of  the  Iiernia  ran  be  f«lt  at  the  siiplieooua  opening.  The  cot- 
erings  from  without  in  »re  :  Skiti,  sniieHichii  f:i£cia,  cribrirorm  fascia, 
the  femoi-al  eheath,  septum  cruniile,  and  peritoneum.  To  the  oater 
side  of  the  sac  is  the  femoral  vein.  Femoral  hernia  is  alw»j,'«  ac- 
qiiireil,  am)  in  unost  frequent  in  females,  iu  the  proportion  of  two  and 
a  half  to  one,  and  rarely  occarS  before  atlult  life.  It  is  much  more 
liable  to  become  strangulated  than  ingcdnal  lierniu,  and  the  mortality 
from  strangulated  femoral  hernia  is  much  great«r  tJian  that  from 
fitrangnlatc^  inguinal  hernia. 

I.>itiffitasie.  (S^  IKGITINAI.  HFIBNIA.) — Ptoan  abitcfM,  and  i^rix  of 
the  mphfnoiw  'W»  can  Iw  distinguished  by  careful  examination.  En- 
larged hjmphatic  fflands,  fatty  tumorn,  and  ei/»tB  may  be  mistaken  for 
strangulated  or  irreducible  femoral  hernia,  and  oftj:-n  the  diagnoHin  is 
impotjsible  without  operation,  especially  when  the  presence  of  these 
tumors  or  glands  is  associated  with  vomiting  and  constipation.  Both 
the  hernia  and  an  inQamed  gland  or  tumor  may  t>e  present  at  the 
same  time. 

UmwucaL  Hebni a.— Umbilical  hernia  is  that  form  in  which  the 
intestine  leav«  the  abdominal  cavity  through  the  navel.  It  is  moroi 
common  in  females,  in  the  proportion  of  alwut  fi\'e  to  one,  and  may  l>e 
congenittit  or  acquired.  The  fooffentiitil  variety  is  due  to  arreslwl  devel- 
opment of  the  abdominal  walls,  and  the  spleen  and  lirer.  as  well  as 
the  intestines,  are  sometimes  foond  in  the  sac  Id  some  eas«  the 
tieroia  is  contained  in  the  umbilical  cord,  and  the  intestine  may  be 
injured  when  the  cord  is  cut.  The  acquired  variety  may  be  vifatUSe 
or  aduU.  The  great  majority  of  nmbilical  hernias  belong  to  the  la- 
fantile  group,  and  are  caused  by  the  stretching  or  giving  way  of  the 
cicatrix  at  the  umbilicus.  UtubUkal  hernia  in  adtUta  is  usually  seeu 
In  fat  women  beyond  thirty  y^rs  of  age,  may  be  very  large,  and 
often  contains  omentum  adherent  to  intestine.  Biich  hernias  are 
often  irreducible  and  liable  to  inflanimatioQ  and  olMtmcMon  or  tn- 
CBTceratioD.  The  coverings  of  an  ambiltciil  hernia  are  frequently 
fused  together  nud  so  attenuated  by  preesure  that  they  ulcerate  and 
allow  eftcajw  of  the  intestines. 

Vbnteal  Herku.— Ventral  hernia  is  that  form  in  which  the 
intestine  protrudes  through  the  anterior  ab<lominal  wall  in  any  other 
position  than  through  one  of  the  nataral  openings.  The  opeuiiigH 
are  most  frequently  found  in  the  middle  line  between  the  recti 
muaclc^  but  may  occur  anywhere,  as  the  result  of  wounds  following 
surgicsil  operations  or  other  injuries.  A  suhvarietyof  ventjal  hernia 
is  known  as  epifr-istric  hernia.  This  occurs  in  the  linea  alba  or  near 
it^  or  in  the  lineu-  scmiluuaree  between  the  umbilicus  and  the  ensiform 
cartilage. 
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larBiATic  OR  gl.utba.l  gusbkca  is  an  uhiisueiI  form  of  hernia,  in 
Thich  the  intestine  wilti  its  gac  espapfs  through  Iho  greater  or  lesser 
Bacrosciatic  foramen,  either  above  or  below  the  pyril'ormis  mnscle. 
U  isooreroci  by  tlieglnteus  tuaximus  muscle,  btit  SKimotinies  eecapefl 
hf-ueath  its  lower  bonier,  when  it  nuty  l>e  reeogwlzed  beofsith  the 
skin.  The  contents  of  thes.u'  may  he  intestine,  omentum,  ovary,  or 
bladder. 

Lumbar  hebnia  is  a  rare  form  of  hernia  wbi<;b  comes  thrnngh 
Petit'a  triangle,  a  weak  spot  just  above  the  crest  of  tlie  iliani  which 
foruis  its  base,  the  two  side*  being  fwmed  by  the  external  oblique  in 
front  and  the  latissimiis  dorsi  tiehiud.  The  cnuv^Ji  are  traumatism  or 
abscess  ^m  caries  of  the  spine.  It  is  more  common  in  adaltit  and  in 
males. 

OuTWaATOE  Heenia.— This  variety  ^f  hernia  protrades  tlirough 
the  obturator  foramen  followiug  the  eanal  occupied  by  the  obtoratcr 
vessels  and  nerves.  It  pu^nhes  before  it  or  breaks  Ihrongh  the  obtu- 
rator fiiscia  and  obturator  externua  tonscle  to  the  under  surfac*!  of 
the  pcctineos  muscle,  and  may  apr>eAr  as  a-  swelling  well  t-o  the  ioner 
side  of  the  femoral  vessels  just  below  the  inner  end  of  Poupart's 
ligament.  It  is  more  freqneot  in  women,  and  when  appearing  exter- 
nally may  be  mistaken  for  femora]  hernia  or  for  tumor  or  alKMiass. 
Examination  by  the  vagina  or  rectum  may  aid  in  the  diagnosis  by 
detecting  a  coil  of  intestine  fixed  to  the  obturatt>r  foramen. 

Pkrixkal  hernia  occurs,  in  the  majority  of  CLses,  in  adult 
women,  the  intestine  pushing  through  the  levatur  ani  muscle  into  the 
Ischiorectal  fne^  and  appearing  beneath  the  akin  in  the  perioetliu. 
Sometimes  the  protrusion  js  into  the  rectum,  pushing  it  towards  or 
through  the  anus,  or,  in  the  fentile,  into  the  vagina  or  the  poniterior 
part  of  the  labia  minora  i^pudeiidal  hernia). 

Intkbsai.  Hi-:fiN*i.is.— PliopEUITO^fEALor  iNTERfyrrriAL  hebnta 
may  l>e  of  three  varieties:  The  _^r«(,  in  which  the  s;ic  lies  between 
the  [>eritoneuni  and  abdominal  muscl&<i;  thesemnd^  in  which  the  sac 
lies  between  the  citernal  and  internal  oblique  raiiBcles ;  and  tie  tMrd, 
in  which  the  sac  is  found  iK-twcea  the  skin  and  the  external  ublique. 
These  forms  may  attend  inguinal,  femoral,  or  umbilical  hernia.  Tbe 
cause  is  most  frequently  the  result  of  an  attempt  to  reduce  a  hernia 
by  taxi»,  but  it-  may  be  catiae<l  by  the  obstruction  of  an  undescended 
testicle.  The  Kgmptmii*  are  those  of  intestinal  obstruction,  and  such  a 
hernia  should  be  suspected  when  after  apparent  reduction  uf  an  eiE- 
terual  hernia  there  \&  no  relief  of  tbe  symptoms. 

RjrrEoPKEiToSEAr-  Hkenia^^Iu  this  form  of  hernia  the  intestines 
form  a  sac  by  pushing  the  peritoneum  uf  OQe  uf  the  foBSic  dowuward 
behind  tbo  parietal  perilonenm.    It  mHy4>cunr  inoneof  tliree  places  : 
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Either  at  the  fossa  ilaodeao-jejunalis,  in  the  regiou  of  the  cjecum,  or 
of  the  sig'inoid  flexure. 

Hernia  into  the  Foramen  of  WnreLOW. — This  is  a  rare  form 
of  internal  hernia,  in  whi<Ji  the  intestines  enter  the  le»iser  peritoneal 
cavity  through  the  foramen  of  Winslow. 

Diaphragmatic  HERurA  nearly  always  occara  on  the  left  side 
And  may  be  conffenU<ti  or  acquired.  The  <xiingcuita1  form  is  due  to  a 
defect  in  the  diaphragm.  The  Btoin:ich  or  intestines  or  si  large  por- 
tion of  the  abdominal  contents  may  project  into  the  thoracic  cavity. 
Tlie  ac-qulred  form  is  probably  dae  to  tranmatism,  to  stab  or  gunshot 
woiiiids,  or  to  rupture  of  the  dijiphragm  from  crushing  injuries. 

^^mpto>«jt.~ln  th«  coag^nital  form  the  condition  may  not  be  dis- 
covered until  a  necropsy  is  made.  In  the  actpiired  form  the  symptoms 
are :  Great  dyspncea ;  rapid,  weak,  and  perhaps  irregular  action  of 
tbe  heart  and  displacement  of  the  heart  to  the  right ;  tympany  and 
absence  of  respiratory  sounds  over  the  lower  balf  of  the  left  Inoy,  and 
in  hernia  of  the  stomacti  a  gui^ling,  tinkling,  or  splaahing  sound  in 
the  lower  part  of  the  thorax,  accompanied  by  nausea  and  vomiting'. 

The  Ireaiincnt  conftitsta  in  opening  the  abdomen^  reducing  the 
hernia,  and,  if  possible,  closing  the  opening  in  the  diaphragra  by 
means  of  sutures. 

Paetiai.  Hernias. — Richter's  kernia  is  that  form  in  which 
only  a  i)art  of  the  circumference  of  the  bowel  is  eugaged  in  tho 
hernial  opening,  and  octura  most  frequently  at  the  femoral  ring.  The 
KpnploTiM  are  usuiilly  those  of  intestinal  obstruction  or  strangulation, 
though  there  may  be  no  interference  with  the  passage  of  intestinal 
contents. 

Littre'b  ncRNiA  is  that  form  of  hernia  in  which  the  contentA 
are  a  Meckel's  divertieulnm — an  exceedingly  rare  occnrrence. 

Clinical  Variftiks  of  IIkrma. — Rkduciblf  hernia  is  one 
which  can  be  returned  to  the  abdomen  by  means  of  taxis  or  ]R>sture 
without  operation.  IkkI':i)UC1BLB  hkrma  is  one  which  cannot  be 
reduced  without  operation.  Inflamed  hernia  is  local  peritonitis 
of  the  intestine  in  the  hernial  sac.  It  may  occur  in  irreducible 
hernias  which  have  been  Kubjecfed  to  prolonged  laiis  oreonliision 
and  pressure  fnfm  a  truss.  Olft^TiirfTLD  or  iNt'AIUEitATliD  HHBNLi 
is  one  which  is  imprisoned  and  the  passage  of  the  int&stinal  cont£>uts 
is  int**rrupled.  but  the  circulation  of  blood  remains  iindiKl^irhiMl. 
The  ciiiw  in  most  frequently  tlie  WTumulation  of  fecul  matter  in  the 
loop  of  bowel,  but  it  m»y  be  a  constriction  which  in  tight  enough  to 
dose  Iho  lumen  of  the  bowel  without  producing  strangulation.  It 
occnrs  most  frequently  in  umbiUcal  ami  iikgninal  hennas  in  elderly 
penwtns.     The  ftytnjAoma  are  those  of  indigestion,  anorexia^  and  a 
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feelJDg  of  discomfort  in  the  abdnnilnnl  region,  or  pain  of  a  colicky 
nature,  with  nausea  and  vomiting,  while  the  hernia  i^  larger  aud 
tenser  tliau  iisuul. 

Stranguiated  Heesia.— WTieti  a  hernia  is  so  tightly  oonstrirted 
that  the  circulation  of  the  blood  is  seriously  hindered,  it  is  siitl  to 
he  Mrangalatcd.  It  is  also  irreducible,  obstructed,  and  iucarcerated. 
It  is  mn^t  'Common  on  the  right  side,  aud  it  niu^t  liable  to  oritur  in 
femoral  hernia,  and  may  be  caused  by  severe  muscular  eflbrts, 
especuilly  in  old  hernias  and  in  elderly  persons— sometimes  in 
hernias  on  their  first  occurrenee. 

Pathniogy- — The  usual  site  of  the  o^nstriction  isoutfiidethe  neck 
of  the  hernial  eac  where  the  tissuc-s  are  firm  and  unyielding,  as  at  the 
internal  or  external  abdominal  rings  or  iit  the  femoral  ring.  The 
constriction  may  be  in  the  berulal  sac,  caused  by  adhesions  or  by  the 
existen'Ce  of  %'olvulus,  twigta,  or  tb6  crowding  into  tlie  sac  of  addi- 
tional intestine  or  mesentery.  The  venous  circulation  is  partially 
arrei<ted,  leading  to  congestion,  swelling,  and  inflammation  of  tlie 
imprisoned  loop  \  and  as  the  swelling  increases,  the  constriction 
become^  tighter  until  the  venous  circalatiou  m  coinpl«t«ly  arrested, 
then  that  of  the  capillaries  and  arteries.  There  is  an  eiurfate  of 
sei-uin, — first  clear,  but  later  bloody  and  turbid  or  dark  in  color. 
The  intestine  is  blue  from  the  congestion,  then  dark  red,  changing  to 
a  black  or  grayish  color  when  gangrene  baa  taken  place.  The  intes- 
tiual  walls  are  thickened  from  infiltration  of  serum.  The  peritoneal 
coat  losi'S  its  smooth,  glistening  surface,  and  becomes  dull  or  rough  on 
the  surface.  The  entire  loop  of  intestine  contained  in  the  sac  may 
become  gaagrenoQ?  and  sepamteat  the  point  of  constriction,  leading 
to  the  formation  of  an  artificial  anns;  or  there  may  t>e  one  or  more 
small  areas  of  gangrene  in  the  loop  which  break  down  under  pressure 
with  iierfunLtiou  of  the  intestine.  Sometimes  the  hernial  sac  lb 
involved  in  the  gangrene.  Gangi^ne  may  occur  in  from  four  to 
twenty-four  hours,  or  it  may  be  delayed  several  days,  depending  on 
the  de^jree  of  obstruction  of  the  circulation. 

Symptonw. — The  symptoms  usually  come  on  suddenly,  soon  after 
the  descent  of  an  old  berniA  or  the  occurrence  of  a  new  one,  or  after 
some  muscular  efTort,  the  patient  being  seized  with  colicky  |)ain, 
coming  on  in  paroxysms  and  most  severe  about  the  hernia ;  bot 
frequently  it  is  referred  to  the  umbilicus,  which  is  often  the  seat  of 
the  greatest  pain  ;  I'Omltin;/,  iiiiiuediately  or  shortly  after  strangula- 
tion begins,  which  may  liecome  stereoraceoos  if  the  obstruction  is 
in  the  lower  ileum  ;  completr  cmtslipaiion  after  the  bowels  have  been 
emptied  below  the  point  of  obstruction  ;  somewhat  elevated  tempera- 
ture in  the  early  stagcH,  but  later  it  maybe  normal  or  subnormal; 
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wad  TariaMe  j>H^,  8onietim«  correspondiD^  with  tfa^  Cempcratnre, 
at  other  times  it  may  be  rapid  and  weak — ll^O  or  mure — wliile  the 
temperature  is  subiiormal.  The  nriiie  is  dinnnished  in  qasintity. 
Tliert-  18  afioally  great  prostnition.  Ceseatioo  of  pain,  witli  petsU 
eiiee  of  vomiting,  mpid  pulse,  and  snbo«rnial  temperature,  me 
the  occarreiiee  of  gangrene,  which  may  be  Inllowed  by  cold  extremi- 
ties, Kunken  fpatnres,  collapse,  and  deal h  — usually  in  from  five  to 
seven  days. 

The  local  Hymploius  are  a  tense,  tender,  irredacihle  tumor,  without 
impulse  on  eoughing,  sometimes  resonaot,  but  later  becumitig  dalt 
on  pereossion  from  effuKioo  of  serum- 
Very  rarely  spontaneons  recovery  ensues  with  the  formation  of  an 
artificial  nnus.  tlieeurrouodiiig  tissues  becomini^  iiifiaiued  and  finally 
aloerating  and  giving  exit  to  the  contents  of  the  site.  If  the  fitran- 
gulatod  pitrt  Ik  composed  only  of  omentum,  the  symptoms  arc  not  roJ 
severe,  the  ^-omtting  is  not  so  frequent,  constipation  may  not  existi 
and  the  dcgr^i  of  prostration  is  not  Bo  great 

The  diagnoiis  is  made  from  obgtructeil  and  itilfomfd  hernia  by  lo«« 
of  Impulse  on  coughing,  the  sharj.)  character  of  the  pain  in  the  early 
stages,  the  extreme  tension  and  (endernessof  the  tumor,  the  persistent 
vomiting,  and  the  marked  constipation.  In  all  cases  of  doubt  an  ex- 
plomtory  incision  should  be  made. 

Trkatment  of  llEUNiA. — The  treatment  nf  hernia  is  divided  into 
ptUHaiitw  and  ratticvh 

Ptiliiatitv  treatment  includes  the  reduction  of  the  hernia  and  the 
ose  of  aoiae  mechanical  appliance,  as  tbe  troas,  to  beep  it  f^m  com- 
Lng  down. 

TiuiM  m  the  process  of  manipulation  used  to  iodnce  a  hernia  to 
return  into  the  abtiomiual  cavity.  Place  the  patient  in  tlie  postnrc 
most  favorable  to  the  relaxation  of  the  tissues  about  tlm  faeruinl  ring, 
in  the  Trendelenberg  position  to  get  the  aid  of  gravity,  and  aDiBft>j 
tlietiz«  him  to  produce  rela^ration  of  the  parts.  Take  the  tumor  in 
the  riyht  hand  and  il»  neck  between  the  thumb  and  forefiiijter  of  the 
left  hand  in  order  to  guide  tho  intestine  aud  prevent  bulging  wh^n 
it  is  pressed  againet  the  etlges  of  the  ring.  Relaru  first  the  [nirt 
which  descended  lant  by  coazing  the  neck  of  the  tumor  vith  the  left 
hand  while  pressure  i«  gently  but  firmly  made  with  the  right  baud 
on  tli«  body  of  the  tumor.  In  fan^al  hernia  flex  the  thigh  and 
rotate  it  slightly  inward  in  order  to  relax  the  fascia  lata  which 
bounds  tiifl  saphenous  opening.  Always  make  pressure  in  the  line 
,-of  tlie  hernial  caniil ;  in  olthquf  inguinal  hernia,  backward,  outward, 
id  Upward  in  thb  Hue  of  the  inguinal  caual ;  in  diivH  inguinal 
hernia,  straight  back;  and   in  frmorai  hernia,  first  downward  till 
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brought  oppositt!  the  saphenous  opening,  then  ba«.kward  and  upwanl. 
Wbeu  sucx^essful  the  hernia  slips  into  the  abdomeo,  often  with  a 
"gni^le"  or  "croak." 

Conlraindit^ioM  to  taxis  are  iQflamniation,  peritonitis,  gangreDe, 
or  strangulation  of  a  hernia. 

Ikm^erx  of  Tajrvi. — Too  forcible  or  prolonged  taxis  raay  cause  rup- 
ture of  tlie  bowel  or  sa<%  or  coutusioii  which  may  be  followetl  by 
peritonitis.  Gangrenous  bowel  may  be  returned.  A  properitonml 
hernia  may  be  formed,  or  the  hernia  may  be  reduced  rn  maiaif  or  en 
liliti:  with  tbe  strangulation  unrelieved, 

Thf  Triutn.  — The  most  common  variety  of  truss  is  coniposed  of  a 
spring  which  encircles  the  patient's  body,  to  one  end  of  which  ia 
attached  a  pa<I  made  of  wuo<l,  rubber,  or  other  material  whit'h  fits 
over  the  hernial  opening.  Other  i^upports  are  used  for  special  forms 
of  hernia.  In  infanta  a  hank  of  worsted  may  be  used  iu  the  form  of 
a  spica  piiAsing  around  the  thigh  and  the  body  and  crossing  over  the 
flit*  of  the  hernia,  where  it  is  knotted.  In  children  tlie  perHisteut  tiae 
of  the  truss  often  results  in  cure. 

Measurements  for  a  truss  should  be  made  from  the  hernial  opening 
to  the  anterior  superior  spine  of  the  itium  on  that  side,  then  around 
the  body  one  inch  below  the  cn'St  of  the  ilium  across  tbe  other  an- 
terior superior  spine  to  a  point  a  little  above  tbe  hernial  opening. 
The  truss  should  be  constantly  worn,  except  when  the  patient  is  in 
bed.  It  should  be  removed  after  tying  down  and  put  on  before  getting 
ont  of  bed,  the  object  being  to  prevent  the  hernia  from  at  aoy  lime 
coming  down.  In  some  cases  it  is  best  for  the  patient  to  wear  a  light 
truwi  while  in  bed. 

The  liadicat  Trratmnti  of  Hernia. — At  least  as  far  back  as  the  time 
of  CelsUS  the  open  operation  waa  done  for  the  radical  core  of  bemia. 
This  method  was  finally  dropped  and  probably  rarely  performed 
during  a  period  of  about  five  hundred  yejirs,  when  it  was  revived  in 
1876  by  Czerny.  The  jirinciples  upon  which  the  modern  operation  is 
founded  are  the  folli>wiug : 

1.  Extirpation  or  obliteration  of  the  hernial  sac  on  a  level  with 
tbe  general  jjeritoiieal  sac- 

2.  Suture  of  tbe  tissues  of  the  canal  iu  order  to  restore  the  parts 
as  nearly  a&  poffiible  to  the  aorioal  condition,  or  to  diminish  the  size 
of  the  canal  as  far  as  possible,  consistent  with  the  safety  of  the  conl. 

3.  The  nse  of  iiuturos  which  will  l>e  alwoibed  atter  a  reasonable 
length  of  time  and  not  remain  to  act  as  foreign  bodies. 

4.  The  maintenance  of  complete  asepsis. 

Un quest inniibly  the  lK'.it  operation  fur  the  railical  cure  of  iugniuat 
hernia  is  that  of  Edward  Uassini,  6rst  performeii  by  him  iu  1884  and 
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pnblishci  in  1889  jn  von  I,angenbeck'8  Archives,  vol.  xl.  No.  2, 
when  he  reported  two  hundred  an«i  Bisty  two  cases  operated  op  ac- 
cording to  his  method.  About  the  same  time,  in  Jane,  1880,  Dr. 
Henry  O.  Miirey,  of  Boston,  read  an  article  on  the  ''Cure  of  Hernia," 
at  the  meeting  of  the  American  Medical  Association,  at  Newport,  ia 
which  he  described  an  operation  perforiued  by  bim  tJie  principles  of 

ich  were  almost  identioal  with  thosp  of  Ba.ssini.    MarcytJed  orBewwl 

the  hernial  sac,  rut  it  off,  united  the  stmirtures  t>ciieath  the 

cord  with  his  "shoemaker's  stitch."  restored  the  conl  to  its  Doruial 

iitioD,  and  tlien  itnited  the  tissues  over  it,  using  kangftrooteodoD  ta 
suture  material. 

Siuitini's  Mftfuut. — 1.  Make  an  inrision  from  a  point  about  one 
inch  within  and  about  the  same  distaote  below  the  anterior  superior 
spine  of  the  ilium,  over  the  inguinal  canu.1  to  the  external  abdomiual 
ring,  dividing  the  Rkin  and  fascia  and  cxpoeiiig  the  apoueuroi^is  of 

»  the  external  oblique  muscle.  2.  Insert  a  grooved  director  through 
the  external  ring  into  the  inguinal  canal  and  split  the  aponeurosis^ 
expotting  the  inguinal  canal  throughout  its  exteuL  3.  Strip  back 
the  edg^of  the  aponeqro^iis  from  the  underlying  tissues,  exposiug 
I  the  conjoined  tendon  on  the  inner  side  and  Poupart's  li^nieut  on 
the  outer  side,  which  L*  cotitinuons  with  the  aponeurosis.  4.  0|K.'n 
the  sic  of  the  heruia,  separate  it  from  the  cord  by  blunt  disset^ion 
■well  up  within  the  internal  ring,  twist  it,  transfix  and  tie  it,  or  sew  it 
acjoes,  and  cut  itofT.  (In  acongenilal  hernia  the  sac  must  bedividod 
above  the  testicle  and  the  upper  portion  of  the  sac  treated  by  the 
method  Just  stated.)  5.  Lift  the  curd  from  its  [KwitioD  and  hold 
by  a  h4>ok  or  loop  of  thread  while  the  conjoined  tendon  (and  rectus) 
are  sntured  to  the  shelving  portion  of  Poupart'K  ligament  from  b^vlow 
upward,  narrowing  the  internal  ring  to  a  degree  just  sufficient  to 
permit  the  passage  of  the  cord.  The  sutures  sliould  be  about  out^ 
third  of  an  iuch  apart.  Daasiui  used  m}k  iirs^t,  and  lat«t-  catgut,  but 
kangaroo  tendon  is  the  iKst  i^uture.  6.  Drop  th»  cord  into  itfi  norma) 
positiou,  and  unite  tlie  aponeurosis  of  the  external  oblique  muscle 
from  above  downward  to  the  external  ring  by  a  continuous  suture  of 
kangaroo  tendon.  7.  Unit«  the  fascia  and  skin  by  a  siuglo  row  of 
sutures.  The  external  sutures  luay  be  ailk  or  liilkworm  gut;  or  n 
fiubcDticnIar  stitch  of  silver  wire,  silkworm  gut,  or  kangaroo  tendon 
be  used  to  unite  the  skin.  The  wound  is  closed  without  drain- 
all  hemorrhage  having  beeo  arrested,  li  sterile  dre<<<iiugapplti:-U 
and  kept  in  place  by  a  epiLra  baudagt;.  The  dressing  need  not  be  diM- 
tiirbed,  unless  ther<>  are  special  reasons  for  doing  no,  until  the  t>enth 
or  twelfth  day,  when  the  akin  sutures  are  removed.  The  puticul 
should  be  kept  in  bed  iJiree  weeks  and  cautioned  not  to  eogace  in 
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any  laborions  oecnpatioo  for  six  mooths,  A  truss  should  not  be 
Tom  after  the  operation.  In  a  perssonal  oommunicatioo  to  tbe 
author,  in  lfi96,  Professor  Bafi^jni  etat*^  that  be  hwJ  operateO  seven 
hundred  and  ten  timee,  with  ooly  od«  death  aod,  so  far  as  h«  had  beeo 
able  to  aKcertain,  only  Dine  relapses. 

Korhrr'n  Mdhod.—XyWvA?:  the  skin  and  fascia  as  in  Baasini' H  opera- 
tion, but  do  nut  8ptit  the  apont-iiroMis  of  the  external  ohUque.  Sepa> 
rate  the  sac  from  the  cord  by  Munt  disfiwtjon  qp  (o  the  int«nia]  ring. 
Insert  a  pair  of  long  bieinoetats  throogh  a  small  opening  nmde 
through  the  external  obliijiie  niuac1>»  abutit  one  inch  nt>ove  tlic  ia- 
teraal  ring,  pass  them  along  tbe  inguinal  canal  ta  the  external  ring, 
p-aep  tho  lower  end  of  tbe  hernial  63c  and  withdraw  it  tbroQgh  tbe 
opening  made  for  the  bienioHtaLB.  Fold  the  sac  lengthwise  along  the 
connw  of  tlie  inguiiial  c^nal  external  bi  the  aponeurosiM.  and  Sx  in 
tliia  po^itton  by  meana  of  intermpted  sittnres  vbicb  pafls  through 
the  external  and  internal  obliqne  mtucleson  either  dden,  drawing  » 
fold  over  Ibe  sac  fiimilar  to  the  Lenil>ert  suture. 

Mactwen'n  Mfthwl. — Tii«  principal  feature  in  this  method  is  the 
treatment  of  t lie  Siic,  through  which  a  continuous  suture  is  pasi«(I 
Ifock  and  forth  from  its  lower  end  to  its  neck.  By  drawing  on  the 
suture  the  sac  is  folded  Iniuaversely  on  itself  in  the  form  of  a  pad, 
the  end  of  tbe  suture  la  carried  through  the  abdominal  wall  about  an 
inch  abore  the  internal  ring,  the  folded  sac  is  drawn  into  the  abdo- 
men,  applied  Whind  the  internal  ring,  and  held  in  place  by  &8teiiia|; 
the  autnre.  The  conjoined  t^indon  and  Pouptut's  ligament  are  tbeD 
united  iu  front  of  the  cord. 

TV  Aathor'u  Metbml. — 1.  Make  an  incision  over  the  ingninal  canal 
from  the  internal  ring  U>  the  centre  of  the  symphysis  pubis,  exposing 
the  aponearosii*  of  the  externa)  oblique.  '2.  Split  the  fibres  of  tbe 
aponeurosis,  exposing  tbe  hernial  sac  and  cord.  3.  Separate  tlieaao 
from  the  cord  to  within  the  internal  ring,  llgate  or  sew  acroasuMl 
cut  off.  -4.  Divide  tbe  cuujoined  tendon  tUroogb  its  nioM'ntar  part 
four  or  flT4v  ci'n I i metres  (one  und  a  half  to  two  inches)  above  its  inser- 
tion, including  the  internal  pillar  of  the  ring  down  to  the  transver- 
salJB  fascia,  avoiding  the  deep  epigastric  vessels.  Separate  by  blunt 
diflscctton  the  conjoined  tendon  from  tbe  rectus  and  pyraraidolia 
muscles  down  to  the  pubic  bone,  and  place  the  cord  iu  this  positJod 
l>etween  tbe  cotyoined  tendon  and  rectus.  The  c«rtl  still  passes 
throngh  an  oblique  canal,  as  the  conjoined  tendon  orerlnps  the  rectns 
and  pyramidalis  for  about  two  and  a  half  eentimetree.  Unite  the 
divided  ends  of  the  conjoined  tendon  and  internal  pillar  with  mat- 
tros  sutures,  and  nceurately  approximate  them  with  coutinnous  or 
interrupted  sutures.     5.  Close  the  old  inguinal  canal  with  interraptcd 
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sutares,  uniting  Poapart's  ligament  to  the  conjoined  tendoo  aud 
rectus  muscle,  ami  in  the  outer  part  including  tlie  transversal  is  fascia- 
All  sliti^bes  pass  iu  front  of  tite  cord.  6.  Unite  thu  superficial 
structure  with  a  continnons  sutore  and  the  aktn  with  a  mibcuticalar 
or  th rough -and-thro ugh  sutui-es.  Kangaroo  tcudon  is  tlie  best  suture 
mat«rial  to  be  used  thronghoQt  the  oi»eratioD.  This  o)>eration  has 
not  l>een  performed  very  many  Limea,  but  tbe  results,  so  far  as  a£cer- 
taiiied,  have  l>een  satisfactory. 

Of'jeriiunii  (v  llm  Operntion.. — Dividing  the  conjoined  t«udoii  ia  apt 
to  leave  a  weak  place  in  the  abdotninal  m'hII  iu  case  of  failure  to  get 
primary  union  ;  the  operation  requires  more  time  aud  ift  a  little  more 
diiScnltt4)  perform  than  that  of  Bassini. 

Itiffiiinal  firrnia  in  the/fiimte  may  be  treated  in  the  Fsaiue  manner 
aa  tbe  corr^ponding  condition  io  the  male,  Bafisini^s  operation  being 
tie  best,  and  the  tissues  may  be  closed  tightly  about  the  round 
li^ment,  or  the  round  ligament  may  be  included  in  the  sutures. 

Raitieal  Optrratioa fur  Femoral  Hernia. — The  danger  of  strangula- 
tion— thiH  danger  being  at  least  five  times  as  great  as  in  inguinal 
hernia — and  of  pressure  on  the  femoral  and  saphenous  vessels  re- 
quires the  radiraJ  openvtion  font//  ca»m  of  femoral  hernia,  nolees  there 
are  strong  oontraindications. 

Baiwinra  Operatioa. — Make  au  incision  over  tie eapheaoua  opening 
parallel  with  Poupart's  Hgaincut,  or  slightly  cun'cd  with  tUe  convexity 
below.  Expose  the  sac,  free  it  from  the  surrounding  ti^iies,  open  it, 
reduce  tbe  contents,  aud  transfix  and  ligate  the  sac  as  high  up  as  poe- 
sible.  Cnt  off*  the  lower  part  and  posh  the  stump  above  Poupart's 
ligament.  Unit*  Poupart's  ligament  to  the  pectineal  fascia  by  two  or 
three  Interrupted  sutures,  being  careful  not  to  wound  the  femor^ 
Teln,  Then  unite  the  falciform  process  of  tbe  fascia  lata  to  the  pec- 
tineua  fasciaand  miiscle,  leaving  just  room  enough  for  tlie  sapheiioos 
vein  at  the  outer  angle.  It  is  best  t«  introduce  all  the  sutures  before 
tying  any. 

Reulieal  Operation  for  /TmfttliraZ  Hfmia. — The  imiMirtant  points  in 
operating  oo  umbiliaU  or  veutnil  hernia  are  to  close  the  ijeritoneum 
Cftrefully  after  removing  the  sac  and  to  unite  tlie  edges  of  the  recti 
nmscles  direct. 

(^eratinn. — Make  an  elliptical  incision,  including  Hie  navel  and 
the  redundant  5>ortiou  of  the  skin,  dividing  the  fuscia  and  fat  until 
the  sac  is  exposed,  freed  from  its  attachments,  opened*  and  the  con- 
tents reduced.  Sew  tbe  sac  across  with  bangiu-oo  tendon,  or,  if 
small,  ligate  with  the  same  uiLiterial  and  push  witliin  tlie  abdominal 
walU.  Split  the  sheath  of  tlie  nwtus  on  each  side  so  as  to  expose  (he 
edges  of  tbe  muscles.     Unite  the  postcjior  layers  of  the  sheath  by 


478 


SURGERY   OF  SYSTEMS  A^D  REUIOJTS. 


one  row  of  sutures,  the  edges  of  tfae  recti  niuscleH  by  another,  mxA] 
the  anterior  layer  uf  the  sheath  and  skin  by  a  third  rov  of  SDtarea, 
and  close  ifithout  drainage. 

Atm^deni*  in  ffcfnia  Operatiima. — The  urinary  hiaMtt  han.  been 
opened  or  tDcliid*d  iothe  ligutare  with  the  h«riiial  sac  aud  eat  off 
in  qnite  a  iiomber  of  caeca  in  operating  for  inguinal  licrnia  ;  jlic  vat 
de/i^rtM  Las  snfTered;  the  contcntu  of  the  «nc  have  boen  ii].iuretl  l^ 
introducing  the  Buton_>ft  withoot  first  opening  and  exaiiiiiiing  it»  oon- 
teuts,  or  have  l>een  torn  in  attempts  to  break  up  adhesions. 

RmvUs  of  Opiral'uin,  for  RrulU-al  Cure. — The  mortality  of  ten  tfaoa- 
saodcase^of  inguinal  h«rnta<jperated  on  from  ISSO  to  1897,  exclusive 
of  Btrangaluted  hernia,  wiis  ninetcnthH  of  one  per  cent,,  and  it  ta 
estimated  that  95  per  cent,  are  |)eriiianeDtly  rured  (Bull  &  Col«iy), 

Trcaiiiu.'nt  of  Slrangidaird  Hernia.  —  The  writer  oace  reinot'ed 
twenty-eight  inches  of  gangrenous  bowel  in  a  case  in  vhich  stran- 
gulntion  had  esiKted  Jitst  four  hours.  A  littlo  more  than  ten  feet  of 
intestine  have  been  successfully  removed,  and  it  seems,  from  esjjeri- 
mentson  dog^  that  this — about  one-third  of  the  tract — is  probably  the 
limit  of  what  can  be  removed  without  being  folIowe<]  by  death  from 
iuauition.  Taxis  \l^  contraindicat-ed.  It  h:is  lieen  ^timatetl  thiit  the 
mortality  after  ao  apparently  mieccssful  rednction  by  taiwhaa  liewn 
5  per  cent,  in  femoral  and  8  per  cent,  in  inguinal  hernia.  Ilerui' 
otomy  ill  such  uitsea  would  no  doubt  have  Iwen  followed  by  letter 
resultA 

nfrnUAwny. — Make  a  long  incision  extending  over  the  ueck  and 
bo«ly  of  llie  hi-rnia.  Divide  the  coverings  carefully  until  the  sac  i.* 
exposed  helnw  the  neck  or  the  seat  of  constriction.  The  SaC  can  bo 
recognized  ujjitally  by  its  thick,  fibrous  character  and  pale  eolor  in 
old  hernias,  or  by  its  dark-bine  color  and  trauslncence  in  recent 
hernias.  The  sac  is  caught  up  by  two  pairsof  hicmostatsand  opened 
between  them.  This  is  oaually  followed  by  a  gush  of  serum^  rlear» 
bloody,  or  dark-colored,  Bom^times  offeosive  in  odor  Tlio  eonstrio- 
tion  should  then  be  divided  by  tarrying  the  incision  upward  through 
the  external  or  internal  abdominal  ring,  or  both  in  inguinal  hemiaj 
or  it  may  be  divided  by  cutting  the  tissues  from  without,  tiikiog  oare 
not  to  injure  the  bo-wel.  A  probe- pointed  knife  may  bo  used,  or  a 
grooved  director  may  be  inwrled  l>eueath  the  constrittion,  which 
may  then  be  eut  with  a  protie-painLed  knife  frum  within  oatward. 
As  a  rule,  it  is  best  t«  divide  freely  the  tissues  over  the  site  of  the 
coiiBtriction,  in  order  to  be  able  to  control  hemorrhage  which  may 
occur  from  the  division  of  arteries  nmr  the  ring.  In  femoral  hernia 
the  femoral  canal  and  the  lower  part  of  Foupart's  ligament  should 
be  divided.     Having  ndicvod  ihecoustrictiou,  the  contents  of  thesao 
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are  examined,  ptilling  down  the  coils  of  intestine  to  ascertain  if  volvn- 
109 exists.  Ifthoiptcslineisingood  condition,  assbownby  rvsmootli, 
glistening  peritoneal  eoitt,  which  may  be  simply  highly  L'ongested, 
or  if  dark-eolored  when  first  expnsed,  bnt<  after  the  relief  of  the 
constriction  it  becomes  red  and  feels  firm,  elastic,  and  warm,  it 
should  be  retuni(>d  without  delay,  and  if  the  patient's  eonditioa  ie 
good  an  ajM^rutlon  for  radical  cnre  should  be  performed.  In  cases 
of  doubt,  as  where  the  intestine  is  dark'colored  and  fails  to  tnrn 
red  after  the  relief  of  the  constriction,  two  courses  are  ojten  t*  the 
surgvoti :  First,  to  leavetbe  loop  of  intestine  outside,  with  warm  anti- 
septic dreissings,  for  from  twelve  to  twenty-four  hours,  when  its  con- 
ditioD  can  be  positively  determined  ;  second,  to  resect  the  snspected 
portions  at  one©  and  make  an  end-lo-end  anastomosis.  The  latter  ia 
pn-femble.  If  the  iutestioe  is  already  gangrenous,  as  shown  by  Its 
blaek  or  gray  color,  dry,  leathery,  and  sometimes  cold  sensation,  re- 
set-t  at  once  and  make  an  enrt-to-eud  anastomosis,,  either  by  circular 
euterorrhaphy  or  with  Murphy's  button.  The  latter  is  preferred 
when  ha^te  is  necesi<ary.  When  the  patient's  condition  will  not  per- 
mit a  continuance  of  the  operation,  an  incision  should  be  made  in  the 
gangrenous  bowel,  which  is  left  in  place  for  the  formation  of  an  arti- 
ficial anus.  If  the  sac  contain  giingreuoas  or  doubtful  omentum, 
ligate  it  in  sections,  if  large,  and  remove  the  gangrenous  portion. 

Mortalily  Jrmn  Operailnna  for  Sfranffulated  Ifertiia. — The  mortality 
at  Johns  Hopkins  Hospital  in  cases  ttf  stnmgulated  hernia  operated 
from  1889  to  1SS)9  was  a*  follows :  When  the  contents  of  the  s:ie  were 
in  good  condition,  8  per  cent.  ;  when  the  contents  were  gangrenous 
or  there  was  general  periton  itis,  th<*  mortality  wsis  95  per  cent. 

The  mortality  at  tlie  Emergency  Hospital,  Washington,  D.  C, 
from  1897  to  1901 — five  years — was  12  per  c«nt.  when  the  contents 
were  not  gangrenous;  and  in  gangrenous  cases,  nothing — all  having 
been  treate4  by  resection. 

In  a  study  of  three  hundred  and  fifty-four  operations  for  gangre- 
nous hernia  by  Charles  Langdon  Gibson  the  average  mortality  was 
34  per  cent.  ;  two  hundred  and  twenty-six  caeea  txeate*!  by  resection, 
with  immediate  reunion  of  the  intestine,  gave  a  mortality  of  only 
2(i  per  cent.  ;  while  rn-section  with  artificial  anus,  or  the  formation 
of  artificial  anus  without  resection,  which  was  done  in  one  hundred 
and  one  casea,  gave  a  mortality  of  about  5^  per  oenU 


PiQ.  201.— einglcluaed  kllDCj.  (AuUior'»cuw4— 1. 2.  S  4,  glnitloCe  lolicsnf  Ihr  hldner-  «. 
rljtht  urcEer.  from  thp  p-lvlsof  (tie  Ttrrtlisl  pnrtjoii,;  b,  ]ett  arvlcr.  fmin  (hr  pritti  oT  tlM  kmr 
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may  be  thrpe  kidneys.  Tlie  nret^rs  nre  nonietiines  irregular  Tli*pe 
may  be  two  ureters  extending  from  one  kidney  to  the  bladder,  or  as 
many  as  a  dozen  from  the  kidney  uniting  with  one  another  so  as  to 
form  only  one  by  tlie  time  it  reachea  the  bladder.  Finding  the 
inontii3  of  two  nretei-s  in  the  bhidder  is  not  prouf  of  the  existence  of 
two  kidoeys,  as  tliey  imiy  both  drain  the  same  organ.  Tlie  ti<lney!* 
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may  be  located  in  the  pelvis  or  at  varioun  levels  along  the  lumbnr 
fipine.  The  kidney  tnay  be  covered  by  perilotieum,  and  provided 
with  n  long  prm-eas  of  this  merubniiK?,  willed  a  imesDnephron^  which 
p«rmit8  it  to  Soal  in  the  iLbdoinJnal  oivit^' — the  tjue/foafiny  kidttri/. 
C>'stic  disease  nf  the  kidney  is  somctiinrs  conpjnital. 

SI<»VADJ.R  Ktdnky.  ^A  titifiyifi/r  Icitliuy  is  one  which  hiiS  aQ 
abnormal  niiige  of  motion  Iwhinrt  the  peritoiietim,  ami  is  differeot 
trotu  JImifinff  kiihicy,  whirh  inn  fiingenit;il  eondition.  This  iifTeetion 
is  most  fitiiucntly  sc-eii  on  the  rlj;li1  t-ide  in  thin  piTsoiis,  especially 
■ffinnen  with  relaxed  abdominal  wiiUs,  Other  causes  are  pressure 
Tniui  the  bvcr  or  tumors,  tight  lacing,  entcroptosis,  and  traumatism. 

Sffmptoaui. — Dragging  pain  in  the  back  or  side,  worse  in  the  erect 
p<)silioii.  often  associated  with  digestive  distarbimccK,  enteroptosis, 
ueurastbeuiji.  and  mental  despondency.  Esaceibiilious  of  paiu  may 
occur  from  twisting  of  the  ureter,  with  swelling  and  tenderness  of 
thp  kidney  itml  diminished  ijiinntity  of  urine.  Bimnimiil  psilpation 
reveals  a  nioxable  tiinioi',  which  may  be  piishfHl  into  place,  but 
readily  retiirns. 

'f^n^t'iu-tkt.—X  pii<1  aud  bandage  may  be  used  t^  boM  th«  kidney 
iti  po8itiou,  or  tlie  patient  maybe  kept  iu  Ixil  for  several  muntlis. 
If  this  fail  to  give  relief  or  if  the  symptoms  are  severe,  nt^itropej^ 
shonld  lie  perft»rnied. 

A>;>/frM^j^.  ^  Place  the  patient  in  the  taterni  position,  with  a 
samibiig  or  bard  pillow  under  one  side,  iu  order  to  make  the  region 
of  the  kidney  to  be  operatt'd  uti  prominent  and  inrrease  the  space 
between  the  rii«  and  the  crest  of  the  ilium.  Expose  the  kidney  by 
XL  vertical  inciwioii  from  the  la-st  rib  to  the  crest  of  the  ilidm,  two 
and  one-half  or  three  inches,  from  the  median  line,  dividing  muscles, 
fiiseia,  and  the  fat  surrounding  the  kidney.  Strip  back  the  fat  uutil 
the  kidney  is  esposi'd,  and  have  it  held  in  phicc  by  an  iissistant 
making  pressure  tUrtnigh  the  anterior  abdominal  Widls.  >[ake  a 
longitudinal  jucisiuu  two  or  two  ntid  one-half  iuches  long  t^hruiigb 
the  librouH  capsule  of  lli«  kidney,  strip  it  back  for  a  rjuarter  of  mi 
iiKh  on  ciwh  side,  and  unite  it  to  the  liimlier  fasi-ia  with  catgut 
or  kangaroo  tendon  sutnrea  8ttip  nil  hemorrhage,  cloee  the 
incision  without  drainage,  ikpply  a  pad  over  tlie  anterior  nlxloniinal 
wail  t-ii  hold  the  kidney  in  place,  und  keep  tite  patient  in  b(x1  nl 
least  three  week*. 

The  rnorlality  from  nephropexy  is  leas  than  2  per  cent.,  with 
filMml  (Mi  per  cent,  of  permanent  <'ures,  10  per  eout.  with  improve- 
ment, and  about  '*:1  jwr  cent,  of  relaps(«  (Fenger). 

WciuMiH  nF  'juE  KiusKT  result  from  blows,  falls,  crushing  vio- 
lence, guusliot,  stab  wounds,  etc 
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8t/iitptoj«ii. — There  is  usually  more  or  InsH  shock,  sotU'etimCfl  noiiM 
ftinl  t^iimiiiufj.  The  jwiift  i.9  vjiriablp.  In  Bev*>re  ininrits  the  shock  may 
Ik?  jdufituinl,  with  KympUtmij  of  hemorrhage.  Blond  may  esi-ajie  i*i- 
teriiaHy,  if  the  wound  be  an  open  one ;  into  the  peritouesil  cavity  j 
behind  the  pcritfluf^ma  ;  or  into  tlie  pelvis  of  the  kidney.  Jlivmiiiuria 
is  Eiit  iilniost  constant  Kyiiiptom  In  rontu^JJuns  und  nrnshe^  of  tlic  kid 
ney,  occurring  in  90  per  ffliit,  of  ran**  (Fengtr).  Sometimw;  iXwrn 
are  atbick:*  resembling  mm}  rtilic,  from  obstruction  of  the  uitter  witli 
blood-clots.  A  tumur,  tease  or  fluctuating,  may  be  felt  in  th^r 
lumbar  ref;ioii.  If  infc(;ti<<n  lake  place.  <}hill«  oecur  with  rte«  of  lem- 
peralure  and  i:nissibly  pyuria. 

Trftilntfitt.  —Quiet  and  stimuhuits  for  shock.  lu  open  wounds  dis- 
infect the  snrfin-i'  nnd  dress  antisepticaJly.  If  hemorrhage  ia  severp 
and  cauuut  be  st<j|>|>ed  by  pueking,  enlarge  the  wound,  expose,  aud 
suture  the  kidney.  In  eionpd  injuries  with  Hcrious  hemorrhage,  as 
indicated  by  a  rapid  pulse,  restlessness,  the  presence  of  a  tumor  in 
the  region  of  the  kidney,  with  or  withont  hematuria,  esiMxw  the 
kidney  by  a  lumbar  or  abdoiiiinnl  incifiiou  and  arrest  tlie  bleetliug  by 
snture,  or  if  the  organ  be  badly  disorganizetl,  remove  it. 

UYUKONEi'iiKijsrw  is  an  accnmulatiou  of  urine  in  the  pelvis  and 
calices  of  the  kiduey,  causing  diliitutitiu  of  these  parts. 

Oimtm, —  Congenital  fiiiihomrpfnoak  mlifititutvB  oUC-third  of  the  caseA. 
It  is  due  to  twists  or  kinkn  of  the  ureter,  or  slenosis  of  some  iwirl 
of  the  urinary  channel,  and  may  1«"  nnihitenil  or  bihiteml.  Anjuirftt 
h^h-miffiiii-iMiit  is  cnnsed  by  the  piessure  on  iJie  uretei-s  of  tumors 
malignant  or  beuiga  ;  intlammat-iiina  in  the  pelvis ;  obstruction  by 
calcnlns  (4"  Jttyi'  cimt.  of  eiise«) ;  strielui-e  due  to  iiilhinim:i|ii>ii  or 
injury  ;  uud  twists  or  kinks  vtiused  by  movable  or  touting  kiduey 
(intermittent  hydronephrosis), 

Paiiiolnfiii. — The  gnulual  pressure  of  Ihe  retained  arine  causes  ilila- 
tatioii  of  t|w*  pelvis  and  ealicoM.  with  atrophy  of  the  papillie  and  pyra- 
mids, and  hiter  on  of  the  cortical  substance,  until  linully  the  kidney  is 
converted  int*  a  large  nuiltdocnlar  lac,  the  partitions  corresponding 
to  the  ealices  and  pyramids.  Tlie  nriiio  uiiiy  change  into  an  alhumi 
Dous  Uuid  of  low  spM'itie  gravity,  containing  no  urea  or  uric  a<'id. 

Hytnptomt.— Pniu  is  al»eutor  slight,  exwpt  in  inlfrtnitlenl  h^Iro- 
n£j>hntitiji.  when  it  is  often  very  severe.  Then'  is  .HoinetinicH  a  htstorj- 
of  attacks  of  rvmif  <-ol(c,  of  Ihe  exisleiice  of  tumors,  or  of  iii^itntuuUorg 
afectUiHt  in  the  jrelvis.  Often  there  is  do  evidence  of  kidLey  (rouht« 
until  n  swelling  apjiears  in  the  loin  or  abdomen.  There  may  Iw  /tT' 
qufnt  findurilinn  ami  diminution  of  Ihe  quantity  of  urine,  almost 
amounting  to  anuria,  which  may  be  followed  by  the  diM^harge  of  an 
ftbuormally  large  quautity.    The  presence  of  a  (tifnw  in  the  regjou  of 
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the  kitloey  may  b«  determinpd.  The  tuninr  is  usnally  fliictnatiiig 
and  may  vary  in  size,  sometinies  disappearing  coiiicid'eiit  with  a 
copious  discburgc  of  urine.  A  cystoscopic  esaiuiuatioa  amy  show 
obstruction  of  one  ureter,  and  by  catheterizing  this nroterthe  obstruc- 
tion may  lie  overcome  and  a  large  quantity  of  fluid  witlidrawn. 
Fever  is  rarely  present, 

Tnvtnufnf. — Ifduo  to  a  kink  or  twist  of  the  ureter  from  a  movable 
or  floating  kiduey,  do  a  nepliT»ipexy.  If  due  to  stoue  in  the  uret<^r, 
peniovo  it  by  iiieiston  ;  if  due  to  a  valvular  otHtru'Ction,  cnre  it  by  a. 
plastic  operation  ;  if  due  to  stricture,  dilate  it  by  tlie  passitgg  of 
citbebers  or  sounds.  If  these  measures  fail,  aspiration  may  be  tried, 
lu  CAses  of  hydro  nephrosis  in  which  iht.'^  kidney  has  been  converted 
int4)  a  fibrous  siir-,  pcrforiu  nephreclomy. 

SliFPUKATIVK  lSFl.AMXtATK).V  OF  TIIK  KlDSEY, — PvELmS,  1*TE' 

LO>'EPHRrTi8,  AND  PYnNEPirKoHts, — lu  many  cases  tliese  names  in- 
dicate differeiit  stag«  of  the  fMime  prooeas. 

Piff'litie  denotes  inflammation  of  the  pelvis  of  the  kidney.  If  the 
inllnmniatiun  extends  to  thesubsUinee  of  the  kidney,  as  it  frequently 
d(K«,  with  the  fonuation  of  abscesses,  it  is  called  jii/rloniithntim  or  Hur- 
ffimi  kidney,  fw  it  Hometimea  devftlops  after  anrgical  ojjerationa  on  tlie 
bladder,  urethra,  or  prostate  gland.  If  the  kidney  liecom&s  eonverted 
into  a  NIC  containing  pus.  the  pareneliyma  Laving  been  destroyed,  it 
is  ceiled  pjojw7>A rtwM.  The  iiiilamniatory  process  usually  exienibi  to 
the  ureter,  giving  rise  to  ufrlnilis. 

fhitSHt. — the  fxeilititf  niwif  is  (^iinio  pyogenic  oi^inisui,  especially 
tbe  staphylococcus,  cidoii  liaciliii^,  slrepttieoecus,  tubercle  bacillus, 
occasionally  the  pncurat>cocriLs.,  lyphoid  bsicillns,  orgonociHCua  7Vr> 
tluiprufing  oawKs  are  those  that  produce  hydronephrosis.  The  microbes 
may  g!un  entrance  through  the  circulation,  by  the  mw  of  an  infected 
ciilhetcr.  or  :is  the  re.sult  of  inflauimation.  esjfcecially  »^«ii(>rr/i«w.  Tur^ 
jtrnliiif,  ctinihariilm,  and  other  chemical  suiistances   may  produce  a 

luild  pyelitB  independent  of  the  action  of  micro-organisms. 

PtTth'Aiyfiij.  —  In  pyfUda  the  mucous  nieinbmne  is  red,  swollen,  with 
bemorrhngic  iioints  and  deposits  of  fibrinous  or  calcareous  material. 
If  the  iuHanmiation  extends  further,  producing  a  pytiont^hritU,  ab- 
aoeH»ea  are  formed  in  the  jmrenchynia  of  (he  organ,  which  may  or 
mny  not  eonimutiicate  with  the  pelvis.  The  inflaniDiatiou  may 
begin  as  a  nephritis  from  metastasis,  when  both  kidueys  are  asnally 
affected,  with  aumeruus  small  ab.scessrs  situated  in  the  parenchyma. 
As  the  process  continues  the  parenchyma  is  destroyed,  and  the  entire 
kidney  Ls  converted  into  a  (ibrons  aac  c<uitaiuing  putj — f>i/ijn^pkro8h». 
Pj'onephrosis  may  follow  j>i»p/tf is,  or  it  may  regolt  directly  from  infec- 
tion of  ahyilnntrjifirtjHiti. 
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SURIjERY   of  systems  and   KE()I0N8. 


(S^ftfom/.— In  acitie  ioQamiiiatioTi  of  the  kiilnej  the  fnlluwiug 
syinptiinis  are  jiresonl  ;  Finpu-ni  »iiirluHfi/ni,  often  a  rfiill  or  riifitr  fn\- 
IowlhI  hy  frivfj  p(un.  nr  ■uin-ii»iiii-iot  in  tlie  biLck,  samiaWiat^  Ufiift-rnnm 
over  tLe  kicioey,  niid  iiriBoiic  syiuptouis, — h&'iduc-be.  voiuiting.  or 
coma.  Ezamination  of  the  ui-ino  Alicrws  ild  acid  reaction  ;  mtus  ivrv 
iisuiUly  iibseiit^  liut  jms  iiii)l  hluoU  lu  varia)>k'  amounts  are  genpnilly 
founii. 

In  iiur(ji<:<il  kifUu'jf  the  symptomH  oftea  come  on  insidiously  after  an 
operiition,  Ttiere  may  be  nu  chill,  and  the  temperature  may  \ye  not 
at  all,  or  very  slightly,  ylevat^d ;  but  tlje  pulse  is  mpid  an4  the 
patient  upalh«tic.  The  upattiy  often  deepens  into  coma,  with  a  faUil 
tertuinntiuiu 

lu  chronk  oitsfs  there  ia  seldom  a  chill,  and  the  elevation  of  l«in- 
perature  may  not  be  mjirkc'd. 

Iti  pgoiwjihrotvt  i^uuimunicatioD  with  the  bladder  is  usually  cut  itlT 
and  a  tniunr  develop*  in  the  loiji.  The  use  of  the  cystfiscope,  or 
of  Harris's  segregntor,  is  a  valuable  aid  iu  making  the  diagnoiiis. 

TrHitment. —in  pt/elifig,  or  the  early  stages  of  inflammation,  put 
the  patient  to  I>e(i,  proinolc  diiinvsis^  and  dilute  the  nriui'  by  giving 
large  quantit  les  of  water  or  milk.  Aectate  of  poto-ssium  or  }>itionit« 
of  sodium  may  l>e  given  iu  doses  of  fifteen  grains  every  tvo  or  ihree 
hours.  Any  obstruction  should  be  relit^vecl.  Caspar  and  others  have 
trt-ated  pyelitis  by  catbeterizing  the  ureters  and  wushing  out  the 
pelvis  of  the  kidney.  Absci-ss  of  the  kidney,  pyonephmsiK,  atitl 
chronic  pyelitis  should  be  treat<jd  by  opening  and  draining  the 
kidney  through  the  lumbar  i-egion,  or,  if  the  kidney  sabstauoe  ia 
destroyerl,  by  iieplirect«vuiy. 

Pkri>'l:pukitih,  or  priinrphrie  ab»efM,  is  an  inflammation  uf  tiie 
connective  tissue  surrounding  the  kidney. 

The  tiiiM-a  ore  wounds  or  oontntiions  and  extension  of  iD^ftmRtation 
from  the  kidney  itself  or  from  adjacent  organs  J***  from  llie  apiK'n<hx. 

lite  eifmptoma  ludicale  an  inflammatory  process  in  the  region  of 
the  kidney,  without;  definite  changes  in  the  urine,  unlets  the.  proeesH 
exieuds  to  the  itit«rior  of  the  kidney.  If  ^upp^t^tiou  'iH-eur  with 
the  furnuitioa  of  a  periuoplirii'  alist-ess,  there  are  chills,  fever,  and 
sweats;  a  tumor,  tense  or  fiui-taatiug;  pain  and  tenderness  iu  Uie 
loim  The  cxmrse  of  the  disease  is  often  rhrunic.  The  abecens  may 
Open  into  the  i^-lvis  of  the  k!dn.ey,  i>r  dii^scct  Mp  'he  tis5u«i  and  [joiut 
externally,  or  open  into  one  of  the  hollow  vis^^'erik 

Trtatment. — Open  and  drain  the  almcess  by  an  obliqae  inoiuon 
belww'u  the  last  rib  and  the  ci-est  of  the  ilium. 

TuuKKcTTLiiMiH  OK  Til  K  KiDXtn' IS  Qsufilty  Unilateral,  moreoommoD 
on  the  right  Hide  aiid  iu  young  ailult  males.    It  may  be  prmuuy. 
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fmm  tlie  depoRit  in  the  kidney  of  tubercle  bacilli  which  are  floating 
in  the  blow!  i  or  jifcomlarif  to  dvpo&\ts  in  the  testis,  bliKliler,  or  pros- 
tate, or  as  part,  of  a  general  miliary  tutierouloNis  afTevting  both  ki(]^ 
neysi.  and  is  thpn  not  amenable  to  surgical  tri";ilment.  Diseiwe  nf 
one  kidney  soon  extends  to  the  bladder,  and,  usually  Ur  tlie  other 
kidney. 

The  diagnatas  is  miule  by  the  frequent  micturition  day  and  night, 
huMiiaturia  which  is  often  excessive,  the  pri^seiici?  of  pus  and  small 
particles  of  caseous  matter  in  the  urine,  and.  above  all,  by  finding 
tubercle  bucilU.  The  kidney  may  be  felt  enlarge<l,  aud  the  cysto- 
Bcupe  may  bIioh'  tiiborculnusclepositH  about  the  uiouth  of  the  ureter. 

The  pntffitoxia  is  always  serious,  and  is  very  unfavorable  when  both 
kidneys  are  uB'ected. 

Tnattnciit. — In  printary  tuberculoeis  iu  which  the  disease  is  lim- 
ited to  one  kidney,  perform  riephi-eetomy.  If  the  ureter  in  involved, 
it.  slionld  be  excised  with  the  kidney.  The  cures  resulting  from 
nepkrohimy  were  leas  than  2  per  cent.,  while  primary  nepkrrctomy 
resulted  in  40  jier  cent,  of  cures  (Fenger),  In  addition  to  ^tLrgical 
tnsitment  tlie  palieiit  should  l)e  placed  in  the  umst  favorabJe  circuni- 
stnnccs  for  the  arrest  of  the  disease,  especially  as  to  climal>e  and 
general  hygienic  surroundings. 

TUMOHS  OF  TilK  KiDSEV.— TumOrii  of  the  kidney  may  l>e  beuiga 
or  inaligniiut.  Among  the  beuign  tumors  am  fibroma,  li|MMim,  ade- 
noma, angioniiu  myoma,  and  cysts — eoageuital  or  hydatid.  The 
malLgnanl  tnmors  are  sarcoma  and  carcinoma.  Congenital  cifxiii  often 
afli-ct  both  kidneys.  They  are  genei-ally  multiple  and  of  variable 
size,  gi-ow  slowly,  and  may  not  give  rise  to  any  symptoms  until  the 
patient  i¥ac)i(^  adult  life,  when  a  tumor  may  be  detected  <m  one  or  both 
sides  ill  the  place  of  the  kidney.  If  the  kidney  tiivstie  has  been  ex- 
teuKivcly  de.■itr>(^yt'd,  symptoms  of  unemia  may  su[>ervene. 

Th«  ttfatnuffU  cousists  iu  e-tposing  the  kidney,  opening  the  cystfl, 
and  dmlniiig  them.  If  llie  condition  is  bilat«rnl,  both  kidneys 
should  not  tte  operated  on  at  the  siiuie  time. 

Sarcoma  occurs  most  fret|uently  in  children  during  the  fin*  four 
yejir«  of  life,  and  issom*?timca  congeniral  ^  while,  on  the  other  hand, 
tHiiwiiotna  usually  oocura  iu  adults  who  have  reached  the  cancerous 
age. 

Sipnptoms^ — The  symptoms  of  carcinoma  and  sarcoma  may  be  con- 
sid«>re(l  together.  Th'TB  are  often  nu  8ympt4>nm  until  the  Tuuior  hm 
reached  considerable  size.  Pain  is  variable.  Hteuiatnria  is  an  im- 
portant symptom.  Sometimes  fnigmetits  of  the  tumor  are  diseh^trged 
with  the  urine,  giving  rise  to  renal  colic.  An  exuminulion  of  these 
fragments  may   reveal  the  histology  of  cancer  or  of  sarcoma.     Id 


SYSTEMS  AWD  REGIO! 


BkOBt  toBBB  ft  tumor  can  be  felt  in  the  lumbar  regioo,  nnd  later  od 
ramdation  and  cachexia  nrise. 

The  treatment  is  early  and  complete  remoral. 

RFyil*  Cai^UI.US. —  Rfnal  calculus.  urphmJilhwititi,  or  done  in  the 
fi^ttf^  occurs  with  about  equal  frequeuoy  in  Ix'tli  kidaeys,  id  b<>tb 
sexes,  and  at  all  aga"!.  It  is  found  in  the  [wivis  of  the  kidney,  in  the 
calyces,  and  in  ttip  parent? hym:).  Catculi  viiry  in  number  from  niw 
to  one  huinlre<l  or  nioi-e.  and  in  weight  from  a  few  gnvin»  to  two  or 
more  oudcch.  Kot  iufrequently  atone  \s,  found  la  both  kJdneyH  »t 
the  same  time. 

Oiwie*. — (>per-^t  anitiun  uf  the  urine  with  the  crystalin*^  tuUts. 
especially  nrip  acid.— as  a  result  of  high  living  or  of  iinproptT  fooil.^ — 
lack  of  exercise^  extntsA  of  nitrogeuoas  and  eiu^cliarine  foods,  uiult 
liqnots,  excefwivo  sw«atiug,  itigeation  of  too  little  wat*r,  and  a  gonty 
diatheeiB,  acqiiirt^d  or  inheriltil.  The  crystalline  particles  are  held 
together  by  a  colloid  material,  furnished  by  nnicus  or  blood,  wliirli 
is  often  present  as  a  result  of  irritatioD  caused  by  the  highly  acid 
urine  or  by  infection.  Stone  may  also  form  around  a  nucleus  oom- 
posed  of  blcKHl-clot  or  other  foreign  liody^  or  around  the  dead  c^lla 
from  a  catarrhal  intlanimation  of  the  mucous  membrnae.  Sloue  ia 
composed  most  frequently  of  uric  acid,  next  of  calcium  oxalate^  iu 
eitber  ojLie  the  urint;  being  acid,  More  rarely  it  is  composed  of  car- 
bonate or  phosphate  of  calcium — these  salts  precipitating  when  the 
urine  is  alkaline. 

SgmpUniut. — A  atone  may  exist  in  the  kidney  for  an  indefinite  time 
without  symptontfi,  provided  it  does  not  cuo^  obstrnctiou  or  infec- 
tioa  (Feuger).  Usually  there  is  pain  or  uncasinets  in  the  lumbar 
r^ion,  aggravatetl  by  movement,  the  pain  .sometimes  extending  down 
the  cord  to  the  testicle  or  thigh.  It  may  cause  tlie  patietit  to  It^u 
towards  that  Hide  and  produce  a  luoibar  scoliosis.  Bimanual  palpa- 
tion may  make  out  an  enlarged  and  tender  kidney  and,  rarely,  grat- 
ing of  the  stones  may  l>e  heard  or  felt  Tht-re  is  nft«'n  fi-wjm'nl 
urination  during  the  day.  the  nrine  coutainiitg  at  times  albuniiii, 
blooti,  or  pus.  Obittrnctioa  of  tli«  ureter  may  lead  to  sapprcee^iua 
of  urine  or  to  pyelitis  and  pyonephrosis. 

UfHul  *"(»/(>'.  ^^Vhe^  the  calculus  tx>coim«  engaged  jtj  the  urMer^ 
in  it«  pa-ssagf  t<iwai-ds  the  bladder,  it  is  indicjU<*d  by:  Excnuriating 
pah,  iu  paroxysms,  extending  al^mg  tln^  cnurse  of  the  urclvr,  down 
tin-  inner  side  of  the  thigh,  and  in  th^  scrntnui ;  firqumt  mirturitiom. 
the  urine  l>eing  faintly  bloo<iy  ;  hoiwvi,  wmitiiifj,  and  jitti/uw  iirr»iti>-a- 
(ivii.  The  atl;ick  Uistafor  from  tlir(H!or  four  hours  ton  week  or  longer, 
and  <%iiaes  suddenly  wheu  the  stone  reaebcs  the  bladder.  The  okl- 
CUlU9  does  not  always  complete  its  {tassnge  through  the  ureter  ;  it 
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may  fall  back  into  the  pelvis  of  the  kidney,  or  it  may  become  im- 
pactetl  utnoy  \Kt\ai  in  tlie  ureter.  Impaction  is  denol«d  by  tliegradiial 
disappearance  of  the  acute  pupoxysms  of  pain,  and  in  its  place  tbere 
is  more  a  feeling  of  soreness  or  tcnderaeasover  the  point  of  loipac- 
tiou.  Blood  and  pus  may  be  found  iu  the  urine,  or  chills,  annria, 
hydro DL^phrosis,  and  pyonepbrosis  may  result.  Impaction  may  termi- 
niite  iu  ulcenitioti  of  tlie  ur*ter,  the  escape  of  the  stone  into  the 
connective  tissue,  and  the  formation  of  a  lumbar  or  pelvic  abscess. 

Ihaffaoau. — Stone  in  the  kidney  or  ureter  muftt  be  differeutiated 
&om  ttthcrriiloitit,  (amoni,  bUiarg  colic,  appeadicilui,  and  iiitnflinal  caJir, 
Iu  many  Cases  a  positive  diagnosis  can  be  made  by  the  Boentgea  ray 
or  oyatoscope. 

Treafmriit. — Medicinal  tre^itiiient  may  ^ie  prophylactic.  Patients 
with  acid  urine  should  be  given  citrate  of  potassium,  sfxiium  bicarbon- 
ate, lithium  (sirbooat-e,  or  piperazine,  with  large  quantitiw  of  water. 
With  alkaliite  urine  and  phosphiitic  deposits  boric  acid,  or  salol,  five 
grains  thit-e  or  four  tiaics  daily  may  tie  given.  In  r^nal  eviic  relieve 
the  pain  by  the  use  of  morphine  or  chloroform,  and  a^i:st  the  calculus 
on  its  way  by  warm  baths  and  the  copious  ingt^tiun  of  water.  If 
impaetion  tsike  place  and  is  not  relieved  in  three  or  four  days,  «rrt?r- 
vtomif  must  be  performed  as  descritjed  under  surgery  of  the  ureter. 

Stone  in  the  kidney  nhitnid  be  removeti  by  wpJirotomy  as  soon  as 
poHsible.  If  the  signs  and  symptoms  strongly  indicate  stone,  expose 
the  ki^Inev  and  examine  it  with  the  t^uch,  by  pii&sing  a,  long  neodte 
into  the  tissue  in  various  directions,  or  if  necessary  by  nepiirotomy. 

OPERATIONS  ON  THE  KII>NEY. 

Nephrotomy  and  liEPHEOLiTaoTOMY.— Place  the  patient  on  the 
sound  siAv-  with  a  hard  pillow  under  the  loin  iu  order  to  make  the 
opjKisite  loin  prominent  and  increase  the  spat^e  between  the  last  rib 
and  the  creet  of  the  ilium.  The  best  incision — unless  the  kidney  is 
very  large  or  the  patient  fleshy — is  the  poiicat  hwkwu  ma^le  from  the 
lower  border  of  the  last  rib  to  the  crest  of  the  ilium,  along  the  outer 
border  of  the  erector  spimB  muscle  about  two  and  a  half  or  tkreo 
inches  from  the  spinous  processes  of  the  lumbar  vertebrte.  The  skin, 
fascia,  mnself^  and  fat  are  divided  and  Ihu  kidney  drawn  into  the 
wound,  where  it  may  be  held  and  examined  by  palpation  or  by  in- 
serting a  long  nee^lle  through  the  kidney  tJKSue  towiinls  the  pelvis. 
If  URcesaary  make  an  incisiou  largo  enough  to  admit  the  finger 
through  the  convex  border  of  the  kidney  into  the  pelvis.  If  an  ab- 
scess e^ist  evacuate  tlie  pus,  insert  a  rubber  draiuagetul*,  and  pa«Ic 
ui-ound  with  iodoform  g:iu/.e.  If  a  stone  Ls  found  and  n>inoved,  if 
there  is  no  evidence  of  infection  the  wound  in  the  kidney  may  l>e 


completely  closed  and  tb?  external  woand  partly  closed,  leaving spaetf 
for  draiiiitge. 

The  (thlujiif:  iticiHwn  is  made  about,  lalf  an  inch  below  the  Ibdi  rib 
from  the  outi?r  b(H"der  of  the  erector  epitiie  niuwle,  obli«iuply  down- 
wjird  and  forward  lowai-da  the  iliac  crest  for  from  tlirt-o  to  five  iriolt^^ 
SkiD,  fascia,  part  of  the  external  and  iuleriiiU  oMiqiu-  and  the  latissi- 
mm  dnrsi  innscles  are  divided,  exposing  Mie.  luiubar  fa'tcia,  on  in- 
cising whicli  the  perireual  fat  isexposed,  Tlifi  piTitoiieiim  is  sfrippMl 
forward  if  iiecwisiiry.  Tlie  BubRcquent  8ti?i>.s  of  the  operation  are  the 
same  as  those  given  iu  llie  method  by  the  vertical  inuiBion. 

NEFHRfXTOMY. — ^Nephrectomy  sboiilU  never  lie  perfonned  until 
the  presence  of  a  second  kidney  bits  Ijccii  proved. 

If  the  kiduey  is  small,  the  vertical  incision  us  dcHcribu<l  iu  ue- 
phrolomy  may  tje  iised,  but  if  much  enlarj^ed  or  it  is  necesajiry  to 
remove  the  ureter,  it  is  better  to  make  tlie  oblique  inciHion,  as  (he 
vound  ciiu  be  enlarged  by  extending  it  forward  or  backward.  Sep* 
arat«  the  kidney  from  its  allachnients  and  if  poseible  deliver  it 
through  the  wound,  clamp  the  pedicle  with  strong  forcepji,  cut 
kidney  off,  and  ligiite  the  vessels  of  the  pedicle  singly  liefoi-e  re-^ 
moving  the  forceps.  If  the  ureter  is  healthy,  ligal*  and  leave  it; 
otherwiflo  remove  it  as  luw  duwii  as  possilMe  !ty  cttendiiip  Ihr  in- 
cisidri  forwiird  and  downward,  keepitijj  ttehind  the  iHTitoneiitti  ;  or 
Stitch  it  to  the  edges  of  tlie  wound  in  the  lumbar  region.  II  is  lM«t 
tu  pi-ovide  drainage.  If  there  i»  doubt  ns  to  the  exislenice  of  another 
kidney,  open  the  peritoneum,  piias  thti  hand  in  and  make  Bare. 

Atdiimiritil  nt'pJwertumi/,  or  tlie  trAnsperitonoal  meth«:Kl,  is  objw;- 
tiouable  on  iiccount  of  the  greater  danger  from  oi)eniiig  the  jieritont-nl 
cavity,  while  on  the  other  hand  it  afTorda  a  good  opportunity  for  the 
examination  of  the  other  kidney  and  gives  plenty  of  room  fur  the 
removal  of  a  large  tumor,  Th©  operation  is  i>erformed  lu  follows: 
Place  the  patient  in  the  dorsal  position  with  a  pill'owunder  the  loins. 
Make  an  incision  through  the  rectus  muscle  from  four  to  six  inobeM 
in  length,  with  lis  centre  opponito  the  unibilicufu  Press  tlie  inteft- 
tiues  towards  the  niedifia  line  and  keep  them  out  of  the  way  by 
Use  of  lung  Ufwi'ls  uf  g:i.uae.  Incite  the  periloiieuni  on  the  tuilrr  nidft 
of  the  ik^ending  <ir  descending  colon,  and  push  the  [teiitoueuiii  and 
colon  Uiwanl»  Miu  median  Hue  aiitil  the  kidney  is  expi)!?<^Hl.  Ligut 
the  i}ediele  and  n:iiiove  I  lie  kidney,  as  already  described.  Make  an 
opening  throng  li  the  loin  atlheouUTetlgeof  theipnidnilits  InmlxiniDi 
niOMrle  for  drainage,  and  eloMu  the  peritoneum  lieliind  aud  the  ubdouf 
inal  wound  in  front, 

MunckSjfliUiHg  ffpfratioH.^Make  au  incisioi)  through  the  nkiu  aud 
fanela  from  tlie  outer  e«lg«  of  thu  qnadratuu  lumborum  to  the  edge  nf 
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the  rectus,  as  id  the  obliijne  iiietliocl,  separata  the  filires  uf  the  ex- 
ternal iind  internal  oblique  »iid  tninHversalm  iimsrleK  without  cutting 
acn>8S  their  fibres,  and  push  the  pentoneuui  forward  until  the  kidney 
18  ex  posed . 

ItKN'iPL'ScnrHE.— K^iiipunetiire  is  an  operation  reeonimetided  by 
Rejcinnld  Haorisoii  for  the  relief  of  high  tension  and  congestion  of 
the  kidnt-y,  usuEilly  asstieiiiteil  with  itllmniinnnu  or  suppression  of 
uriue,  Tb^  kidney  is  exposed  iu  the  ustial  wity  and  the  capsule  and 
eoilex  punctured  in  several  places  with  the  point  of  a  knife,  or  small 
ineiHioiis  nuky  be  mad'C 

UEt"OKTicAT]os  OF  THE  KtDNEV. — EdelioLls  Strips  the  librouft 
ea|^iile6  from  the  kidneys  in  chronic  neplirttii^  in  Order  to  increase 
tlie  blood-suitply  lo  tlie  kidneys,  Keeeut  experinieiils  on  liogn  show 
that  tlie  blaod-!tUpply  Is  not  increased  by  this  operation  ;  su  tlie  good 
efl««t8  are  probably  due  to  relief  of  tenaiou, 

INJI'RIES  ASD  DISEASES  OF  THE  URETER. 

OosoENiTAL  Malformations. —The  ureters  are  oceaaiotiAlly 
doiiblo  or  multiple  nn  one  or  botli  sides,  and  may  open  irregularly 
into  the  bladder  or  into  other  organs. 

Li':sio?i'S.  — The  ureter  may  be  injured  in  operations  on  the  pelvic 
organs,  /f^ftiirt  may  result  fntiai  the  impai^ted  Ciik'ulns  and  t^loughing, 
ordfri'cfu.fvciiaylteuuisedby  JDtlaiD.uiation.  tuberculosis,  or Konorrhueit. 
Strictnre  has  bt^en  treated  by  Casper,  Pawlik,  Kelly,  aud  others  by 
catbeterizing  the  uretejs. 

OPEHATIOXS  OX  THE  URETER. 

Uefh'ekoi.ithotomt  is  an  operation  for  removing  an  impacted 
stone  from  tho  u.ret«r  by  iacLsioii.  The  Upper  three-fourths  of  the 
ureter  eaii  be  reached  by  an  exlRiperitoncnl  incision  made  by  pro- 
longing the  ordinary  ineisiou  for  lumlKir  nephrectomy  downward 
and  forward  about  one  incli  internal  to  the  a.nterior  superior  spine  of 
the  ilium  to  near  the  middle  of  I'oupart^s  ligament.  The  peritoneum 
is  stripped  up  until  the  ureter  is  exposed  closely  attached  to  the 
pertt«neum.  The  tube  is  ojiened  by  a  lon^'itndinal  incision,  the 
Btone  removed,  and  a  probe  piLssiil  into  the  ureter  above  aud  below 
to  search  for  other  stones.  The  opening  may  In?  rinsed  by  Sue  silk 
Butui'cs,  or  the  wound  may  be  left  to  h&il  sponUineoasly.  In  any  case 
drainage  should  be  provided  until  healing  is  assured.  If  the  stone 
is  impacted  in  the  lower  fourth  of  tho  ureter,  it  may  be  reached  by 
opening  the  peritoneal  cavity  and  cutting  tltrough  the  peritoneom 
covering  the  ureter.    After  removing  the  stoue  the  wound  sboald  be 
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Carefully  closed  with  fine  silk  sutures  and  re-enfort'ed  by  a  graft  of 
omentum.  If  theatoue  is  impacted  near  the  bladder,  iu  the  female 
it  may  be  removed  through  a  vagioal  incision  without  opening  the 
bladder  or  ]>oriU)ueum ;  or  if  it  proj<>ct  into  the  bladder  it  may  be 
removed  by  meaus  of  a  supnipabic  cystotomy. 

Fistulte,  Btrictnres,  and  valvcH  of  the  ureter  m&y  be  treated  by 
UBETEHOPLA«TV,  Corresponding  to  jt^lornpl/mtj/  (Fenger). 

ITRKTi!:KO-tTRETKKos.TOMY. —  Van  Honk' A  JMAfxf.— This  i&an^itd' 
to-eide  anastomosis  in  which  the  distal  segmentnf  the  ureter  Is  lifj^ated 
near  ita  free  end  and  au  iucisiou  made  into  it»  Aide  twice  as  lung  as 
the  diamplerof  the  ureter.  The  end  of  the  proximal  segment  in  then 
split  on  one  side  for  about  a  quarter  of  an  inch.  Pass  from  within 
outward  through  the  wall  of  the  aplit  ureter  two  fine  cambric  needles 
about  the  eighth  of  au  inch  apart,  each  carrying  one  end  of  a  single 
suture  of  flue  nilk  or  catgnl.  Carry  the  needles  in  a  similar  manner 
through  the  slit  in  the  lower  segment  of  the  tutw,  brinjriiig  them 
through  its  walls  side  by  side  about  half  an  inch  below  the  slit  by 
drawing  on  the  ends  of  the  suture.  The  upper  end  of  the  ureter  is 
drawn  firmly  into  the  l<jweretid  aud  the  suture  la  tied.  The  Hue 
of  junction  may  be  re-euforced  with  a  row  of  fine  sutures,  or  by 
grafting  i>eriloueum  around  it.  Sometimes  it  is  ncceasiiry  to  rmluce 
the  size  of  the  upper  segment  considerably  before  introducing  it  iuto 
the  lower  segmeat 

End-lH-Eml  MrtlnMin. — The  ends  of  the  ureter  may  be  united  by 
dilating  the  lower  segment,  iiivaginating  tlie  proximal  segment,  aud 
8ecuriug  it  by  sutures.  Other  methods  are  direct  end-to-end  uniun, 
without  invagination,  of  the  two  Begments  M'hieh  may  b«  cut  tnuia- 
versely  or  obliquely  ;  but  thu.'ie  methods  are  moro  likely  to  leak  thaa 
those  by  invagination. 

ImpUiiitntioii  iitia  ihr  ItUuUitfr. — The  proximal  end  of  the  ureter,  if 
loug  enough,  may  Ir"  iiiiiilanted  directly  into  the  bladder,  the  distui 
end  bciiigekisiHl  by  ii  wituro  or  ligature.  Implantation  may  I*  niad« 
esira-  or  inlraperiloneally.  The  former  method  may  be  done  in  the 
female  tlinjugh  \.\iv  vagina.  For  the  intraperitoneal  method  it  Is 
neoeeaary  to  do  a  laparotomy.  A  slit  is  made  through  the  bladder 
walls,  and  the  end  of  the  ureter,  provided  with  Deodleu  and  suturce, 
is  slitnnd  invaginated  after  the  metJiod  of  Van  Hook.  After  tytng 
the  fiuliires,  tlw-  point  of  Junction  ix  streiigtheneil  by  a  row  of  wi- 
tures  iiicluiling  the  outer  walls  ()f  the  nrett-r  and  bladder,  aud  may 
alw>  bo  re-euforced  by  aildiDg  a  laj'er  of  peritoneum. 

The  mortality  in  thirty-seven  ureleroeystostomits  for  iiyury,  ml. 
l*cted  by  Bovee,  wh-h  a  littln  over  3  i>er  cent. ;  and  iu  forty-two  far 
fistula,  10  percent. 
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Implantation  into  thv  Bowel. — The  indications  fur  implantation  of 
tlie  nreter  into  the  bow«l  are  the  impossibility  of  making;  aD  anaitto- 
iLOsis  or  a  bladder  implantAtiou  for  the  relief  of  exstmiihy  of  the 
l»laddor  and  after  rtmoral  of  the  bladder  for  roalit'»ii-iit  growth. 
One  or  both  ureters  may  be  implauted.  The  great  danger  is  nephritis 
from  infection  of  the  kidney  by  the  intestinal  orgauiMmK. 

MaififrH  MfthtHi.—Thifi  operation  wna  first  done  in  1.S94,  ami  is 
probably  the  beet  of  the  methods  of  int^stiiiul  implautatiou.  It  oon- 
sistK  in  cutting  out  the  portion  of  bladder  ooutainlng  the  moathB  of 
the  ureters,  being  careful  not  to  injure  the  vesical  arteries,  and  not 
cutting  ne«rer  to  the  mouths  of  the  nretcra  than  a  quarter  of  an  inch. 
A  loiigitndiLiul  incision  in  made  iuto  the  reetam  or  Sigmoid  Hexure 
of  the  colon,  iuto  whieh  the  piece  of  bladder  is  transplanted  and  tixed 
by  two  rows  of  fine  sutures. 

Of  thirty-three  aise«  tnuiHplanted  into  the  sigmoid  flexure  and 
three  into  the  rectUin,  there  were  five  (Jeatha  (Reuben  Feteraon). 


MALFORMATIONS   AND    INJI'RIKS  OF  THE  BL.\DDEH. 

CoxoENiT.vr.  SrALFORMATioss.— The  bladder  may  be  entirely 
alxviut,  the  ureters  opening  into  the  urethra,  rectum,  or  vagina;  it 
may  coromuniciUe  vith  the  retttuui,  or  there  may  be  supernumerary 
bladders  J  but  the  most  eouimoneuugenital  malfoFmatiou  is  exstrophy. 

Exstrophy  of  the  bladder,  or  Ecropii  tesicm,  is  an  ab- 
aence  of  tlio  anterior  wall  of  the  bladder  due  to  inaimpletc  develop- 
Tuent  of  the  anterior  wall  of  the  abdomen-  It  usually  occitra  in 
males,  and  is  assoeiated  with  epispailins,  absence  of  union  of  the 
symphysis  pubis,  and  other  deformities,  such  as  inguinal  hernia  and 
uudest-endetl  testicle. 

Trtiitinent. — Some  appliance  for  protecting  the  toucous  mem- 
brane and  CAtchJng  the  urine  may  be  worn,  op  an  attempt  may  be 
m:ule  to  cui-e  the  conditioQ  by  oijeration.  The  nutitfii  uietb(K)  in- 
cludes the  various  opemtions.  Wintirn  iiiftfiiHi  consists  in  dissecting 
Up  a  Hap  of  skin  from  the  abilominal  wall  above  the  oj>euing  large 
CDongh  to  more  than  cover  the  bladder.  This  rtap  is  turned  down, 
skiu  surface  internal,  and  carefully  uniteil  by  its  edges  to  the  slciu 
around  the  bladder.  Two  lateral  tiiips  are  then  taken,  one  from 
either  side  with  the  tiase  ttiwardit  the  acrotum,  and  slid  towards  the 
median  line  until  they  cover  the  raw  surfaee  of  the  first  fJiip.  Thu? 
the  skin  sEirface  of  the  first  Qap  will  lie  tin'ne<l  into  the  bSailder 
while  the  .^kiii  surface  on  the  otber  two  flaps  is  turned  outwanl. 
The  defects  left  by  removal  of  the  flaps  are  ckwed  as  well  as  i)088ible 
by  means  of  sutures.  Kepeat^Ml  operations  are  olVii  necessary  be- 
fore getting  a  good  result,  and  the  production  of  a  sphincter  is  iiapns- 
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HJble.  MayiVs  method  foiifliate  in  exoisirp  tlie  portioa  of  bljuMcr  ettn- 
taitiing  the  mouths  of  the  brt^lerS,  an<l  transplanting  it  iiitu  tlio 
*iyiuoid  flexure  or  rectum,  &s  ilescri l>eii  in  the  o]>eratit>ns  on  Ihe 
ureter.  The  remainder  iif  the  hhi«](li?r  is  diMsectj(?d  out.  and  the  open- 
ing in  the  abUoniiual  wall  closspul  by  sutures, 

I^ATKMT  UBAl^nUB,  or  UMBILICAL  UBINABT  FISTULA,  18  A  OOII- 
dition  due  t^  imperfect  cloanre  of  the  iii-.te)iui4.  th*  r&ijiaiiift  of  tl)« 
ulhiiitois  extending  from  the  uriuary  bladder  to  the  navel. 

rrrti/«wn(. ^Remove  any  obstruction  which  may  exist  in  thw 
urethra  and  apply  &  compress  over  the  opening  in  the  nmbilii-us. 
If  this  fail  to  cure,  perform  Ijiparotomy,  dix-idt'  the  qnu.-hii8  near  (he 
bladder,  and  close  the  opening  ju  the  hitter  by  two  rows  of  sntures. 
The  oj>prati(iu  may  lie  done  extraiwritoneally. 

Is.jrEUiM  OF  THK  Bladdek. — Th©  bladder  may  be  punrturMl  by 
8]>i<-idie  of  tnuie  from  fracruro  of  tlie  ftelvis,  ui'^  it  may  Ix*  riijiturftl  w*  & 
n'KuIt  of  blows,  ticks,  falls,  or  violent  conipressiou.  Kuptiiw  of  the 
bladder  may  be  intraperitoneal  or  extrai>eritoneal,  miwt  fn^jiiently 
the  I'onuer. 

Sf/mp(oin-B. — Hhotk  or  collapse  ;  inability  to  Urinate»  although  the 
patient  has  a  gi'e.nt  desire  to  do  so  5  the  catheter  draws  only  hloo<l  or 
a.  little  blowly  urine  ;  water  ijijeeteil  into  the  bladder  fiiils  to  di.slend 
it,  and  little  or  none  ean  be  withdrawn  with  Ihe  catheter.  Air  iiiuy 
be  used  Jn.sl'Cad  of  water,  and  may  produce  tympanites  of  the  alxl<»- 
men,  and,  if  the  rupture  be  extraperitoneal,  there  may  l)e  emphysema 
of  the  connective  ti.'^sue.  If  the  o[>euiug  is  extra jMTitumal,  urine 
escapes  into  the  oonnectire  tissue  of  the  prevesical  gpacL%  tbe 
perineum,  wrottim,  thighs,  alxloiaeii,  and  back,  where  it  wjod  pi-o- 
duceii  sloughing  and  septicjpmia.  Peritonitis  uiaj'  set  in  within  a 
few  hoiir^  but  if  the  urine  is  healthy  it  may  not  occur  for  two  or 
Ihrt*  dayK. 

Tnvlmnit. — Expose  thp  blailder  by  a  euprapabic  incision  beJow 
the  peritoneum,  aiul  inject  waler  tlinui^li  then  ret  hnu  If  (he  opening 
cannot  |je  found  or  the  bladder  fail  t.ij  become  distended,  open  the 
peritoneal  cavity  and  seek  the  opening.  Close  tlie  wound,  whcru 
found,  with  a  double  row  of  sutures.  After  suturing  the  bla<ldrr.  it 
J8  best  to  provide  for  the  continuous  discharge  of  urine  by  ine<tn&  of 
a  ciUlieter  in  the  arethra  or  thi-ongh  a  perineal  opeuing.  When 
tliei"p  is  extravasation,  multiple  free  iucli^ions  must  Im  made  thmnKh 
the  skin  and  cellular  tiHi>ue  in  ortler  tu  evacuate  the  urine  and  give 
free  dniinaj^e. 

The  tnoriitlit^  from  ruptnre  of  the  bhidder,  ei-eu  with  operative 
inter fd'enue.  bus  been  high — itO  per  cent  or  more. 
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Retention  asd  Ixt-osTiNESCE  of  Urine.— Kelention  i if  urine, 
or  inability  of  tlie  bladder  to  empty  itself,  may  be  caused  by  miiuy 
o^inditioiia  irhicli  «r-e  classifled.  according  to  White,  under  two  liend- 
iiigs-^uauiely ;  Obstruction  frt:»m  the  front  and  defective  expulsive 
force. 

Obntruciiv  tYiiwTH  iiiclnde  :  Stricture  of  the  nrethm  ;  hypprtrophy 
or  disease  of  the  prostate  gland  ;  impacted  calculus,  blood-clot^  or 
foi-eign  body  ;  twinoi-s  of  the  urethra  or  bUddt-r  ;  totigeiiilal  atresia 
nf  th«  urethra  or  preputial  orifice;  pl^essu^p  by  ii  gravid  uterus  nr 
tuuiorti ;  fecJil  impaction ;  and  a  sirtug  tied  around  the  penii^,  as 
lias  been  done  by  childrf-n  or  igriurant  nurses. 

The  causes  included  underrft/fc/itw  tfjrpu/sijTe/orte  are  the  following  j 
Paralysis  from  disease  or  iojiiry;  atoiiy;  shock;  reUex  JnbitiitioQ, 
IIS  after  surgieal  openitioiis  eMpeeially  for  iietiiorrhoitls  or  ht-rnia; 
great  muscular  weulcMess,  as  in  low  fpveni;  and  the  effects  of  certain 
drugs,  aa  opinm,  belladonna,  or  caulJiarides. 

tiifiHfllomi!, — Usually  the  history  of  the  case  is  suflicient.  When 
acute,  Hiere  is  inlnmf  dmire  to  ttrinule,  willi  givjit  Ifuramiix.  When 
chronic,  the  symptoms  may  not  be  properly  intcrprelod  ;  tenesmUB 
and  the  desire  to  urinate  may  not  be  present*  but,  on  tlie  contrary, 
there  may  Iw  iv  dribbling  (iuconlinence  of  retention)  which  may 
deceive  both  patient  and  surgeon.  The  d'taifnoHix  may  Iw  made  by 
the  presence  of  a  hypogastric  tumor,  and  confirmed  by  lite  passage 
of  a  catheter  when  that  is  possible, 

I'rtif/iitHiiM. — In  actt/e  ca.st'rt,  if  Unrelieved,  KUppre&sion  of  urine  may 
take  plufv,  witli  chilln,  fever,  deliriani,  and  death  from  toxaimia^ 
In  rJtrouir  cases  the  ureters  tjeeome  dilate<1,  the  kidney  Ktructnre 
d(«troyeil  by  pressure  or  suppurative  inllammation.  and  the  end  is 
the  Kinie,  only  it  comes  on  more  Hlowly. 

TreatrMHi, — The  kind  of  treatment  will  depend  on  the  urgency  of 
the  symptoms  uud  the  cause  of  tlie  retention.  Soinetimes  a  hot  bath 
will  i-olieie  the  difbculty,  especially  in  children  when  the  retention 
i.4  due  to  tipasnuHlic  contract  ion  of  the  urethra.  Wlien  this  fails,  use 
the  ^^itheter.  When  the  csatlteler  cannot  be  use<l  and  the  tonditioiw 
■ATv  not  favonible  for  a  radical  o]>erjtion.  aspirate  the  bladder,  insert- 
ing the  needle  in  tht.^  median  line  ju^t  above  th«  pubes.  Afl@r  the 
needle  is  withdrawn,  close  the  »niall  wound  witii  collodion.  When 
the  incontiucni*  is  caused  by  stricture  of  tlic  deep  urethra,  i)«rineal 
section  may  lie  done,  IIiuk  relieving  the  retention  and  removing  the 
olietructiun  at  tlie  same  lime. 

LscuNTiHENOE  OF  uuiM:^  OF  ENURESIS  IB  the  oscapo  of  Urine 
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witliout  the  consciousiiesH  or  volition  of  the  patient.  Jiditft  iiuytnti- 
tKixe  is  futiad  in  young  childreL,  c^petially  lioys,  the  caa»es  being 
iucreased  txcitabilUy  iif  ilie  iiiinary  aiipaniliiM  from  ptiimoHLs  Htone, 
asairides,  or  polypi  in  th*  rectum,  or  a  bighIy-conc«ntratt>*l  urine, 
Tmttnu^nt. — All  Kiurces  of  irritation  sliotild  be  reli«ved.  Make  the 
patient  slet^p  lying  on  tlie  side  in  a  uimlctriitely  cool  rnoni,  nmt  give  a 
full  diiHe  iif  bHlswtomiii  jit  Iicdtime.  J'iiMirf  irirniUinrnrr  is  present 
wlien  the  neck  of  the  bladder  in  unduly  rtlaxod,  aa  in  paralysis  of 
the  apliincter  vesieic  from  shock,  injury  to  the  cord,  or  from  iiiM-baui- 
cil  disteiitiiiii  liy  a  tumor  or  (.'silculus.  F'llne  iHritiiHiirinr-.  li^lfMion 
will]  overlluw  or  rett'iitiou  with  incnntiueiue,  is  dcie  to  temporary 
paralysis  of  the  sphincter  vesicte  from  over-di8t«tition.  the  sphincter 
relaxiuff  snffieit?n1ly  to  iveriiiit  the  ■cscjiiig  of  a  little  water;  but  the 
dflniKor  miLscles  are  nut  capablt;  of  emptying  th(>  bladder,  f<o  llmt  it 
remains  full  in  spite  of  the  dribbling.  The  treatment  must  be 
directed  to  the  cmiso  of  the  trouble. 

Atony  op  tiik  bladdch  is  a  lack  of  tow,  and  i»  chai%ct«rize4 
by  loss  of  muKcular  power,  so  that  the  urine  can  iio  lon^r  be  coiii- 
jdetely  expelled.  Tbeit;  are  two  varieties :  Phynioloy'mtl  atony  otcurs 
in  ino»t  men  after  middle  age  ;  pr^lhohi/intlf  in  which  Ihc  bladder 
bi'comcs  dilated,  with  thin  walls  whit'h  have  undergone  a  fatly  i>r 
fibroid  changer  or  contru'i*ted,  with  thick  trails,  and  in  neitber  caoa 
can  it  expel  all  of  its  contents. 

Oames. — Advaacing  age  ;  over-disteutiou  from  any  cause,  such  i 
neglect  of  the  natural  desire  to  urinate  ;  lut  a  sequel  of  trqc  paralysis  ■ ' 
stricture  of  the  urethra  ;  ve-sical  tumors ;  or  prostatic  enliirgemenl. 

The  dMffnimi*  is  made  by  finding  urine  in  the  bladder  with  Hm 
catheter  after  the  patient  h-.is  expelled  all  thnt  he  can — "re^sidiial 

Tnatmeni. — In  addition  to  tretitment  for  the  removal  of  the  mum 
of  the  ooiidilion  a  syst^^matic  use  of  the  mtheter  ih  necessary.  The 
patient  should  be  tjiught  to  use  the  catheter  himself  and  the  impi»r- 
tttuce  of  kcL'ping  it  perfectly  clean  by  ettrilizing  it  by  biiiliii(r  just 
before  it  is  umh).  If  (he  ro*>idual  uriuft  amounts  to  fouroimceH  the 
catheter  should  be  used  twice,  if  six  onucvs,  three  time*,  and  if  it 
amounts  to  eight  ounces,  four  times,  in  every  tweuly-four  hours 
(White).  The  bladder  may  be  washed  out  with  cold  boric  acid  soln- 
tiott ;  permanganate  of  potassium,  one-half  per  cent.;  or  nitrate  of 
wlver,  one-tenth  of  one  per  «miI.  Olber  remedies— <-lectncity,  strych- 
nine, ergot',  cantharidcs,  or  tincture  of  chloride  of  iron — may  be 
tried. 

C\"snTlB, — Indammalion  of  the  bladder  is  the  result  of  iufeoliuD 
Bod  may  be  aiwitr  or  etironie. 
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Pitiholofjy- — The  prvd'uspiisiag  causes  are  exposure  to  cold  and  wet ; 
tbe  iLse  of  certain  ilmgs,  11.1  cautharMes ;  trail tiintism  from  retenliiiti 
of  urine  ;  the  presence  of  a  stone;  or  the  use  of  a  Ciithi-tcr.  The 
fxviting  Ciitise  is  some  pathogenic  orgaDism,  as  the  istaphylococcus 
and  i;tre]ib>co<.'iMii4,  the  bacillus  coli  communLs  the  bacillus  tubercu- 
losis, tlie  bacillus  lyphosis,  and  the  goiioeocciis.  Th©  mucous  iiM?m- 
bi-ano  becomes  c^ugesled,  thickened,  and  s^rollen.  with  epilheiium 
detached  in  places.  At  times  there  is  uleenUion,  RLoughi  ng  and  even 
gangrene  of  the  bladder  may  occur.  The  intiuiuiuatJou  may  extend 
to  the  subjacent  tissnes  and  abscisses  form  lieiieath  the  mueocs  mem- 
brane. As  the  disease  becomes  ehntaic,  there  is  an  excessive  prodoc- 
tioti  of  teniu'tous  mucus,  and  the  arine  bec^imes  alkaline  from  con- 
version of  Urea  into  carbonate  of  ammonium.  The  bladder  walls 
become  thickened  from  hj-perti-ophy  of  the  mueony  membrane  and  of 
the  muscular  tissue,  and  trabeculfe  are  develupei!  which  interhice  iu 
vurions  dii-ections.  forming  polygonal  spaces,  in  which  the  walla 
may  lie  thin  and  sacculated.  The  bladder  is  often  ulcemted.  or  en- 
crusted with  phoaphalic  deposits,  and  it  may  tie  generally  dilated  or 
eontracted, 

Sffmptom*. — In  aeatfi  cystitis  there  is  frequent  micturition  with 
great  trnrsmim  and  the  passage  of  a  small  quantity  of  urine  which 
may  be  clear  at  first,  but  soon  becomes  cloudy  frotn  the  presence  of 
mucus,  and  may  contain  blood  or  pus.  There  are  sometimes  ehtlls, 
fever,  pain  in  the  bladder,  which  mayexte:::!  into  the  penis,  thigh,  or 
perineum.  As  the  disejiHtr  becomes  r-ltronir,  the  symptoms  are  not  80 
urgent,  but  the  urine  is  decidedly  cloudy  or  milky  in  apfK-arance, 
with  alkaline  reui-tion,  a  fetid  or  atiimouiiieul  odor,  mid  &ep:iRites  on 
standing  into  two  parts — the  clejir  water  above  and  the  thick  whitish 
pus,  mucus,  and  crystals  below.  Pj-elitis  or  pyonephrosis  is  apt  to 
siilMjTvene,  and  the  patient  may  die  from  iirwmia  or  septic  poisoniwg. 
When  causcti  by  the  tvberete  ImfiUitg  the  early  symptoms  are  ofteu  in- 
definite— probiibly  some  vesical  irritability  with  slight  hicmaturia, 
anil  red  patches  or  ulcers  on  the  mucooy  membrane.  Tho  tuljercJe 
bacillus  may  be  found  in  the  Uriue, 

TrfalnwiU. — In  tJie  at^itp  stage  give  mild  diluent  dimeties,  as  ace- 
lata  or  citmte  of  potjiKsium,  fifteen  grains  iu  water  every  two  hours, 
with  a  diet  of  milk  and  fruit;  supprjsitories  of  opium  and  belladonna 
ur  tHH-aine  ;  and  irrigate  with  Snme  mild  fluid,  a&  Salt  solntiou. 
C'/ironiV  maif :  Draw  the  residual  urine  reguhu'ly  and  irrigate  the 
bladder  with  mild  antiseptics,  as  peroxide  of  hydit^n,  from  2D 
per  cent,  to  full  Btrength ;  boric  acid,  i  to  10  i>er  cent.;  nitrate  of 
Hilver,  one-half  to  3  pet  C<ut. ;  permangauat'C  of  potassium,  one- 
half  to  3  per  c«nt. ;  and  corrosive  sublimate,  1  t^  15,000.     By  the 
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nioDth  certain  reruodiee  which  hare  'j.  specific  actioo  on  the  iirin«  niay 
"be given,  sach  assalol.  uroCropin,  copaib:^  vubebs,  ttirpeutine,  hachu, 
nva  iirsi,  etc  For  tii/H^rculttna  of  the  bhrddir  try  daily  injr-ctiniis  of 
iodoform  emnlsion  iii  olive  oil  after  washing  out  tbe  bladder  (W,  B. 
Clarke). 

8TnsK  iix  THK  Bi.ADDEH. — ^There  are  two  prineiptil  «ntw»  in  lli9 
furjiialioii  nf  all  cases  of  vpsical  cAtciiliig. — iiauit-lj-.  Jl)  fiiiuliri*nit 
whirh  frnur  ej-irrmiiy  jtrodiictiuii  and  dt^pttnU  of  Wi*  mtlitl  ttiHttUurnU  of 
thr  nriiir,  AQck  £U  thf;  want  of  b;)lii}ice  bi-Cweou  dig«^lion  utid  ntssimi- 
lalioD  ;  excessive  usv  of  meut,  fiifs,  stij^nre,  with  iiisufheieiit  ffxereise 
and  oxidation  ;  and  certain  mn^liluliiitial  diseases,  us  gout,  rheiima- 
titou.  and  lithttniia;  (2)  fimii  dineaiK-t  that  favor  the  formatioH  ofmucuM 
or  Jinn  trhiih  furtii»h'-3  the  t'lifloi'I  imitcrial  to  hold  the  crystalline  |iro- 
diic'td  tujjetber  in  building  t!io  stone,  Bucb  as  enlarged  prustiite,  strii-t- 
Dre  of  the  nrethm,  atony  of  the  bladder,  or  infection  from  ajiy  siiumt. 
Stone  occurs  at  all  ages;  it  is  riire  in  females;  it  is  more  cuitirnon  in 
limestone  regions  and  in  certain  ciMintric^  a»  ludia. 

Vai-ifiifn  and  Ckemieat  Componiiion. —  By  far  the  most  cotntuon 
fonu  of  KtoDe  is  the  uric  acid.  Tltis  furtiis  in  aeiil  uriac,  bb  do  nx- 
ul:ite  of  liine,  ui-atcsof  s^xlinm  and  potassium,  and  the-  raif  forms — 
^ystin,  suiitliine,  and  iiidi)^o.  Those  which  form  in  aikaliw  urime 
s»\i  phosphate  or  carbonate  of  liiuv— usually  in  tli«  kidnt-y — and  ttie 
aiunioniouiagiiesiuui  phosphate,  or  triple  phosptiates.  in  the  li!:ulder. 

Every  stone  hsis  Atntelcvx  around  which  tlie  successive  laytrs  iire 
deposited,  souicm  hat  like  the  Bcules  of  an  onion  around  its  ccutre. 
Th«  fiUccessive  layers  tuay  l>e  coupu^ed  of  the  siune  hiateriul  ha  the 
nnclc'iiK,  but  are  often  different ;  tims,  a  uric  acid  calculus  nniy  form 
in  tlie  kidney  and  pass  into  the  Idadder,  where  it  beconicH  v^nUetl 
with  phosphate  or  oxalate  of  lime.  The  most  oommon  imclcna  is 
uric  acid  ;  otlu-rs  are  Urates  or  oxalate  Or  curbouate  of  time  ;  niaciM, 
pris,  Ijlotid  ;  ligatures,  fragments  of  bone,  bullets,  pencils,  penholdifSv 
fthoestriugs,  crochct-needlea,  cliewing-|riiiu,  iehtbyol,  hairptiiK,  and 
fragments  of  catheters.  In  rnniber  they  vnry  from  one  to  a  thuwuuid 
or  more,  and  in  Kize  from  Itial  of  a  birdsJiot  or  pe^  to  the  sir^  of  u 
hen*9  egg  or  larger,  weighiTijr  a  pound  or  more.  The  hanlet^t  kI  oii«a 
are  eoiupoMcd  of  calcium  oxalate,  aie  brown  in  cohn-,  and  U-stially 
hiive  rou^h  surfaces — "mnnjerry  calculi.''  The  iilio^phiilic  !slone>t 
arc  Mift  and  gniyi^h  or  wliilv,  while  tin;  uric  acid  ht^tncs  arc  )lit«ruie- 
dlalc  in  luu'diieHtt  and  retldisli  or  l>rown  in  col'ir. 

Sj/mpt4mul.~^^.  There  in  often  a  history  of  one  or  more  attackti  of  »• 
ualciilic.  2.  Fri'qncnt  urination,  woi'^w  in  I  he  day  than  at  night,  and 
incTcaHctl  by  motion,  the  defiire  l>eingsiiddcii  and  irresifitiblc.  •'!.  I'aiii 
— vbich  isHlighi  in  some  ease**,  in  others  severe,  especially  just  ftft*rr 
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uriaatlon,  when  tlie  bladder  vails  come  in  contact  with  the  rough 
surface  of  the  stone.  It  is  ofteu  felt  at  op  near  llie  eritj  of  the  penis, 
snaielimes  in  the  perinetini,  recluni.  thighs,  in  the  ball  of  the  foot,  the 
preat  toe,  or  the  other  tflca.  4.  Scdden  interruption  of  the  Btt-eiiiD 
vhilc  urinating,  caused  by  the  stone  rolling  into  the  ucck  of  the 
hl:ulder.  The  patloot  iiiuysusHQuiu  B^ime  peculiar  pnHitiim  in  order  to 
obviate  the  ditlicalty.     f».  HEemaluriia  and,  sooner  or  later,  cystitis. 

The  diaanm'ut  can  only  be  made  positively  by  feeliug  the  stone 
with  a  sound  or  searcher  and  lieuring  the  click  ;  by  seeing  it  witb  the 
t'ystoseojw  ur  by  lutvins  of  the  X-niy  ;  itr  by  digiljil  cxplonitiiio 
through  an  opening  in  the  bladder.  The  stone  may  not  t»e  foaud 
l)ecatise  of  small  size  and  incomplete  exaoiination ;  it  may  l)e  pro- 
tected by  a  projcfting  jjortiou  of  the  prostate  glatid,  covered  with 
blood-clot  or  lymph,  encynted  or  contained  in  a  diverticulum,  nr  it 
uiay  be  attached  to  the  summit  or  auterior  wall  of  the  bladder  by 
tibrinout^udhesioiis. 

Treatmtrnt. — -The  formation  of  stone  in  the  bladder  may  possibly 
be  prevented  by  proper  treatment. — limiting  Ihe  amount  of  meat, 
sugar,  fats,  and  alcohol,  increasing  the  arnoaut  of  exercise,  and 
drinldug  water  fi-eely,  Artcr  Hie  stone  lias  formed,  the  only  treat- 
ment ia  to  remove  it  us  s<ton  as,  possible.  PrelLuiinary  treatintnit  is 
neee8iM.ry  '  before  operating.  Regulate  the  bidiiej-a  and  bowels; 
keep  the  patient  iu  Ijcd  two  or  thi-t*  dayii before  operation  ;  if  cystitis 
exists,  irrigate  the  bladder  with  mild  antiseptics,  and  give  a  laiiilive 
the  day  before  the  opcnkticn. 

Lithotapojnf. — In  fiUioiajMijry,  or  ffiffetoit'^t  oyetatwn,  tlie  at^ine  is 
crushed  anil  evaeualeil  at  one  operation.  In  suitable  (rubies  Ihi^  Is  the 
ideal  operation  fur  the  itmoval  of  vesical  culcnlns,  but  to  attain  the 
highest  degree  of  sut^ceas  it  reqaires  more  skill  aud  experience  tliaa 
the  4'Uttii)g  operation. 

CunlriiindUitliinia  fo  lithohiptLTi/  are  :  Stricture  of  the  urethra,  which 
prevents  the  passage  of  proper  instruments ;  disease  of  the  bladder, 
which  prevents  it  from  holding*five  or  six  ounces  of  lluid  ;  casea  in 
which  di-ujttage  by  a  cutting  operation  would  }>e  beneficial :  and  the 
presence  of  a  stone  more  tbaii  two  inches  in  diameter  or  (4m>  hard  lo 
bv  crushed. 

Operation, — Prepare  the  patient  by  shaving  aud  disinfecting  the 
genital  organs,  amcfithetise  him,  or  ii»e  cocaiui.-,  und  place  htui  iti  the 
lithotomy  position,  with  a  pillow  under  the  liipa  Wash  out  the 
bladder  with  a  wdution  of  salt  or  of  lioracic  a*"id,  and  leave  about  six 
ounces  of  fluid  in  tJie  bliuider.  Standing  on  the  patient's  right,  in- 
troduce the  lithotrite — Tbompsou's.  Bigelow's,  or  Forlv*i'« — until  the 
iKiak  of  the  instruuient  touches  the  posterior  wall  of  the  blmider. 
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Hold  the  iTistTtunent  steadily  in  this  position  with  the  left:,  haud,  a 
with  the  right  hand  gently  withrlraw  the  male  blade  until  it  touches 
the  neck  of  tlie  bladder,  slide  it  back  towards  tJie  female  blaJe.  and 
often  the  stone  will  b«  found  iu  its^ra»p.     If  not^tura  the  open  instm-    fl 
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FiO.  J6.'i-— BiKeloiT'9  lilliiUflW. 


meat  to  the  left  and  close  the  bladcR ;  then  to  thfl  right  and  cloee  the 
blades;  or  eornplptely  over,  repeating  the  proeess.  Having  ^z«d 
tte  stoue,  press  it  firmly  to  ste  if  it  will  slip.  Loek  the  instmnipnt, 
withdraw  to  the  centre  oTtlie  bladder,  see  that  no  mucotut  membrane 
is  caught,  and  crush  the  stone  by  gently  hirninR  the  screw;  catch 
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Flo.  36Gi.— Bigi-lniit'a  lnit«nnd  cvftcuallng  oppanui* 

and  crnslL  the  YarioiLs  fragments  by  the  Kime  process  nntil  no  more 
frag'Di«nts  can  t>e  caught.  Close  and  withdraw  the  Hthotrite,  insert 
an  evacuating  tut>e,  attach  the  iLSpirat^ir,  and  alternately  cotupr^ 
aaid  relax  tlie  bulb  so  that  an  outikc  nr  two  of  fluid  is  forced  into  the 
hliulder  and  withdrawn  at  each  moliou.     The  fragmeata  are  thus 
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drawn  out  atid  fall  inio  the  glass  bnlb  attached  to  tbe  lower  part  of 
tlie  ai^iiimt or.  This  is  kept  up  until  fragnieols cea«e  lo  be  witlidniwu, 
after  whit'h  the  patient  is  put  to  bed  iiiid  IreateiJ  accm-aling  to  tiyuip- 
toias.  If  ret^'ntioB  occurs,  the  catheter  naust  be  ased.  The  patient  is 
nsaally  well  euuiigh  to  get  up  in  a  week  or  ten  days. 

Accidents  may  he  clogging  of  the  lithutrite  with  dt^bris  »a  that 
the  hlade»  cauuot  be  clo^d  auiI  withdrawn — such  a.n  accident  may 
require  »  suprapubic  or  periueal  cystotomy  in  order  to  free  the 
bladt«i ;  the  evacuating  tube  may  beci:>me  blocked  with  tlir  fnignieute, 
in  which  case  make  quick,  forcible  pressure  of  the  bulb  lo  dislodge 
them ;  tb<!  blwlder  wall  iiiiiy  l>e  su(^ked  against  the  end  of  the  tube, 
produeiag  tiie  "  fish  bite"  Reiisatirin,  and  iiidicatiug  the  need  of  more 
water  ;  severe  heiiiorrha^re  from  the  inucoua  membrane  may  require 
the  injection  of  hut  water ;  the  wall  of  the  bladder  may  be  caught 
l>etween  the  bladea  of  the  lithotrite  and  severely  injured — hut  thia 
aoeidi>nt  is  not  likely  to  occur  unless  the  bladder  is  Jiiseiciilated  or 
otherwise  diseased. 

Perineai  iUhrotrilg,  or  Keith^a  ojmtu/iw*,  is  a  Bigelow's  opei^tion 
performed  through  a  me^lian  iucisiou  in  the  perineum.  It  fa  ttsed  in 
eases  of  very  hard  calculi,  or  when  it  is  iiupoesible  to  lutroduoe  a 
Ittbotrite  through  the  anterior  urethra. 

Litliolomii  may  be  mpi-apubic  or  perineal. 

Su/irujfufjir  IHhi>(«rmii  is  Indicated  when  the  Htooe  is  unusually  large 
— over  two  inches  in  diameter — or  is  too  hard  to  lie  cniahed  by  the 
lithotrit*.  OprrttiioH. — After  the  usual  preparation,  auee^thetize  and 
place  the  patient  upon  the  table  in  the  Trendelenberg  petition,  and 
inject  the  bladder  with  sii  or  eight  ounces  of  warm  salt.  s<dntion. 
Make  an  inoisiou  about  three  inches,  loug  from  the  upper  border  of 
the  pulies  upward  between  the  recti  muscles.  Divide  the  tissues, 
separating  the  recti  muscles  until  the  connective  tissue  and  fat  in 
front  of  the  bladder  are  exposed.  The  peritoneum  is  usually  not 
eeen,  but  if  it  comes  into  the<  wound  it  should  be  poshed  up  out  of 
the  way.  On  scpariLliiig  the  connective  tissue  and  fat  the  bladder 
wall  i.t  exposed.  Introduce  a  suture  by  meuiui  of  a  round  curved 
needle  on  eaeb  side  of  the  line  of  the  proposed  incision  in  order  to 
Lave  coQlrol  of  the  bladder.  Make  an  incision  al>out  one  inch  In 
length  Ijetweeu  the  sutures.  As  the  water  gushes  out  iiitniduee  the 
finger,  explore  the  bladder,  extract  the  stone  by  mcaus  of  forceps 
or  curette,  or  if  jverformed  for  other  purptwcvS,  aa  the  removal  of 
tumors,  proceed  according  to  requirement.  A  Uniinagc-tube  is  then 
irLsei-t4'<i,  the  wound  partially  elosed  and  allowed  to  heal  by  granula- 
tion, which  usually  tuk<w  place  in  six  or  eight  weeVs;  or  the  wound 
may  be  entirely  closed  by  sutures,  especially  if  them  is  no  cystitis 
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present.  Two  rows  of  sutures  aluiuhl  Ijc  uiieil,  the  Ben'xirHj  i[iv«rliag' 
the  first,  and  neilhi^r  passing  through  that  lutiwius  membrane.  Wlwu 
the  wuuDd  is  elowd,  dislenUai)  of  the  bludder  must  be  prevented  by 
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Flu.  sej,— SWc  view  ot  BMile  jielvii  Ttecere    a,  unrwr;  b,  vm  dok-rcua:  c,  rrltonmni ;  rf, 
■ymi^h^lB  |>ut'l>  :  ',  nvluni;  /,  bludJer;  g,  piai^BnOI  lnjn-Tul  pelvk  Immtimi  A,  uieUinii  i,  roiculk 

p4?riaanQiit  c^itlieleriziir ion  through  tbp  urethra  or  by  JntrtMbiolii};  n 
tyilbcter  tlirmiKh  n  perineal  incision. 

Perineal  hiihotomg. — There  are  three  luethcHla  of  pcriiiejtl  UUiot- 
oiiiy, — the  UiUml,  Ilie  bilutnitl.  and  the  meil'mn. 

Fjotfirtil  UlknUxiii)  is  iiidicati'il  in  cJtses  of  gfrit'turf  when  it  is  desir- 
able to  divide  the  stricture  by  an  external  iiicisiou,  Had  iu  n/Mtifit 
wlien  draiiiiigti  of  tti<-  1>liidili-r  i»  ci^seutiiil. 

(J/ij/'ftMUM  to  1l\''  niMiuitiiin  ai-o  :  Diffit-ulty  in  perffmiii ug  it  ;  d«ug«T 
of  ItL-morrhiigi*  fruin  tliB  artery  or  »pnngy  ti^uei  of  the  hiilb,  ur  thv 
inttTual  jindic  arli-ry  ;  of  cnttiiiiithpuliiclof  tlie  vas  dpft'rens,  woiini]- 
iiip  the  i-pf^tuni,  lat-erating  Ihp  urcthnt,  or  even  le4iriiig  it  in  1wi»  hi 
children  ;  or  the  attempt  lo  get  the  finger  nr  rorep[>8  into  thi>  blwtdiT 
may  fail. 

Ofu-riiiion.  —  Pla«'e  tho  patient  in  the  Iill]Olt)iny  ptisititm.  thr  but- 
torks  piiijrpt ing  over  t}ie  t'lid  of  IIh-  tulile,  with  the  legs  Ui-ti-d  iiu 
lh<?  thighs  and  the  thighs  on  the  abdomen,  in  wliicli  iK«ition  lJi«y 
am  held  by  ati  ikSNiHtaut  on  either  side.  Inlmdiice  into  the  bltuldi-r 
iv  gnKiv«><l  Mtiilfjiiid  give  it  t'O  one  of  tlie  nxsisl:tn1»^  wlia  hold»  it  \4>rti- 
c.ally  with  tiie  concavity  of  the  slaff  h»ok>'<l  up  iigaiiint  the  arcb  of 
tt)o  puboa.     Make  an  Ju^imon  fFttm  one  and  a  qiurtcr  i»clt<«  in  front 
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of  the  e<{ge  of  tlie  anU4  downwar^l  nii4  outward  to  a  point  about 
midway  twtween  tlie  anus  and  the  lefl  ischial  Iiilierosity.  Divide  the 
stiri,  fiLsciiu  transverse  jierinesil  nniscle,  nnrvea  aad  vcssi-Ja,  ■pxterrial 
lic>tiiorrl)i>)<Iul  nervert  and  ve«selB,  and  jiiirt  of  llie  t riangii liir  li^pimeiit, 
and  introduee  the  forofingcr  of  the  left  liaiid  into  tlie  wound  and  find 
the  gi-oove  in  the  staff.  I'lnt'o  tlio  iH>int  of  the  knife  in  the  groove 
and  puia-hit  along,  incif^iii^tlie  iiiembrn.nousurethraaMdl<!ft>  side  oftho 
prostate  gland,  pai-allel  with  the  esteroii]  wound,  uotU  it  enters  the 
bladder,  trhit.'h  ifi  kiioTfu 

hy    the   escape   of   urine.  x^^  IJ~\j 

Ciirry  the  lell  rorptiriger  x         -Ji-^       / 

iilong  the  staff  iiit'O  the 
bl;i(ld(;r.  withdni*  iLe 
stitfT,  'oxplore  the  blad- 
der, and  £nd  the  stone, 
introduce  the  forceps  by 
the  aide  of  the  finger, 
seixc  aud  witlidraw  the 
stone  by  a  geutle  motion. 
Si'arch  for  and  remove 
other  atones  if  [)res*cnt, 
irritate  the  bladder  with 

warm  suit  solution,  introduce  a  soft  eathoter  through  the  wound, 
divMs,  luui  put  th«  patient  to  bed.  The  catheter  may  lie  removed 
atler  two  or  three  dayti,  and  iu  many  cases  it  in  not  uecessary  to 
iutroduce  it  at  all. 

In  the  biUtifral  or  httMwrw  viethml  a  semilunar  incision  is  made 
a^-nisK  the  perineum,  iht'ee-fourthM  of  an  inch  in  front  of  the  ann.\ 
9hud  the  meutbranoiis  uretlim  and  prostate  are  incised  on  both  sides 
by  pii&hiujr  a.  biaeotor  into  the  bladder. 

In  mnlUtii  lifhi/futtiif  the  knife  is  introduced  half  an  inch  in  front  of 
the  anns,  with  the  cutting  edge  npwaiil,  and  pushed  carefully  onward, 
guided  by  the  finijer  in  the  rectum,  to  the  ajtes  of  the  prorttate,  into 
the  groove  of  the  stafl".  The  iucision  is  enlarged  in  front,  taking  care 
not  to  injure  the  bntb,  and  the  apex  of  the  prostate  incised  until  tlie 
finger  can  be  introduL-eil  into  the  bladder  and  the  staff  withdrawn. 

TtrsroRa  of  titk  Bladder. — The  most  common  tumors  of  the 
bladder  are  papilloma  and  cpithi-liomu.  They  occur  moc^t  fr<i|nontly 
in  or  near  the  trigone.  Papilloma  may  be  single  or  maltipk.  pedun- 
culated or  Betisile. 

IHaffHosia. — Repeated  bcmnrrlinges  occurring  in  young  ]>eraons 
withcmt  iipfiareiit  vau:^  point  to  jMpii/vnui.  Heniurrhiiges  not  very 
severe  octiurriiig  in  elderly  jwrsoua,  with  citusidemble  pain  and  other 
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evidence  of  cystitis,  indioata  cpHheHoma.  Som«titDea  pieces  of  the 
tumor  are  pa^ed  with  the  urine,  when  a  uiieroscopic  examiuatioii 
may  revual  its  character,  or  the  tumor  may  b«  felt  by  biDia.niial  pal- 
pation or  by  the  introtliiction  of  a  soiiimJ  into  the  urethra,  especially 
if  the  tumor  hsis  become  encrusted  with  the  urinary  salts.  In  all 
cases  a  cystoscopic  examination  should  bo  made. 

Trfaimt'nt. — When  possible  remove  the  growth  by  a  suprapubic 
cjfltotoiiiy.  If  a  polypus,  it  may  be  twisted  o3l;  if  a  eessile  groirth, 
it  may  be  curetted  off  or  excised,  and  the  opeuing  in  the  macons 
menibraiiR  closed  by  sutures.  But  little  can  be  done  for  Dialignant 
growths  unless  they  are  situated  so  that  resection  of  llie  bladder 
wall  can  be  done.  The  bladder  can  b«  excised  and  the  uret-ers  traos- 
plauted. 

The  CY8ToacoPE."The  cystoseope  isa.n  instrument  invented  by 
Nitze  for  the  piu  pose  of  seeing  the  interior  of  the  bladder.  Its  essen- 
tial parts  are  a  Straight  tube,  one  end  of  whii^U  is  bent  at  an  obtuse 
angle,  and  a  small  incnndesoent  elertric  light  in  the  distal  ead  con- 
nected by  wires  which  run  through  tlie  shafl  of  the  instrument  lo  the 
battery  outside.  At  the  angle  is  a  gla^s  prism  which  ["eceires  the 
rays  of  light  from  the  bladder  and  refle^t-S  them  through  a  s>'Steni  of 
lenses  in  the  sliaft  until  they  are  brought  to  a  focus  at  the  eye-piecv. 

Casper  has  invented  an  instruiueut  called  a  urelercyiifmcope,  which 
contains  a  groove  through  which  a  fine  catheter  is  pa^ssed  so  that  by 
looking  through  tiie  instrument  the  catheter  can  be  introdnnil  into 
the  mouth  of  thiii  ureter,  or  evert  further  on  if  dt-sired,  to  the  pelviA 
of  the  kidney.  Tbe  instrument  can  be  detached,  and  the  oath<rter 
left  in  position  ia  collect  the  urine  from  the  kidm-y.  There  are 
several  modifications  of  the  cystoscoijc  now  in  use,  uiwle  in  vano' 
countries. 

In  the  female  tbe  bladder  can  be  examined  with  the  endoscope 
dilating  the  urethra  t*3  a  diameter  of  fnim  twelve  to  fifteen  millimetrM^ 
placing  the  patient  in  the  lithotomy  position  with  eitrerae  elevatioo 
of  the  pelvis,  so  that  the  contents  of  the  ab<lomen  fall  away  ;  a  short 
cylindrical  endoscope  or  speculum  is  introduced  into  the  urethra,  th* 
urine  withdrawn  by  means  of  a  suction  bulb,  when  the  intt^rior  of 
the  bladder  distended  by  air  can  be  seen  by  the  aid  of  a  hciul  mirror, 
the  months  of  tlie  ureters  located,  and  if  nect-^ary  cathcterized. 

HAEiiiw's  Seorkgatiih. — M.  h.  Harris,  of  Chicago,  has  invented 
quite  an  ingenious  inBtrument  for  the  purpt>se  of  collecting  the  urioe 
Beparately  from  the  two  kidneys  with*mt  the  ucoessity  of  catheteriz- 
ing  the  ureters.  It  consist*  of  two  ciitheb'rsvnclitsi^  in  a  common 
eheath  and  connected  with  a  flat  lever  wliith  js  iTiserted  into  the 
rectum  in  such  a  manner  as  to  press  the  base  of  the  bhulder  upwurd 
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and  make  a  poach  on  each  side  into  whicli  the  ureters  discharge  sepa- 
rately anil  from  wliji-li  the  urine  can  be  drawa  separately  with  tlie 
two  catheters. 

DI^EA^ES  OF  THE  PROs-TATE  GLAND. 

Inflammation  ot  the  prostata  may  be  acute  or  cknmu:  The 
causes  are :  Injury,  the  occurrence  of  certain  diseases,  such  iis  gonit. 
typhoid  fever,  or  infiiienza.  The  <rrut^  foriii  is  nsually  caused  by  tJie 
gonococ«ii9  as  a  result  of  evtca^oo  of  the  diseaf*e  from  the  urethm. 
The  iuJlamniation  may  tw  limited  to  the  follicles,  or  it  may  extend 
to  the  parenchyma  of  the  gland  and  result  in  chrouic  iu^ammatioa 
(prostatorrhtea),  in  hypertrophy,  or  in  aliaccas.  Tuberculous  iufectioQ 
caasea  a  chron ic  inflammation  with  the  formation  of  cheesy  deposita, 
PpoBtatie  ealciili  sometimes  form  in  the  follifles.  Tuberculosis  of  the 
pi-ostate  is  often  accompanied  with,  or  preceded  by,  a  corresponding 
disease  of  the  seminal  vesiclef*,  epilIidymi8i^  or  bladder. 

Syinplunift.  —  Acute  prmlatUia  is  nianifesled  by  pain,  fever,  and 
frequent  Driuation,  the  urine  being  oft4>u  tinged  with  blood. 
Examination  per  rectum  Rhows  the  gland  to  be  swollen  and  tender. 
Retention  of  urine  may  occur,  and  the  use  of  the  catheter  biases 
great  pain.  The  fornuition  of  au  afmcffia  is  usually  shown  by  chills 
or  chilly  sensatioos  ftud  wore  pronouiie-ed  constitutional  symploms. 
The  abscess  may  open  into  the  urethi-a,  rectum,  or  through  the 
periiUMim.  Chnrnic  pro^atUis  affecting  the  foitides  is  shown  by  a 
thin  whitish  dischiU'ge  (gleet),  ftequeut  uriuution,  a  sense  of  weight 
in  the  periaeum,  dimiDished  force  iu  the^trciim  of  uriue^  and  Bome- 
times  uiinsoul  sexu:il  eseitiihility.  If  the  nrine  is  parsed  iuto  two 
glasses,  only  the  first  one  will  be  found  to  conUun  shreds  consisting 
of  mucopna  and  prostatic  epithelium.  TuberctUoais  of  the  prmtate 
has  th«  symptotos  above  de.'^rilK-d,  and  hematuria  sotuetimea  occurs. 
The  seminal  vesicles  are  often  afft'eliMl  at  the  same  time,  and  by 
rectal  examination  can  be  felt  enlarged  and  hardene<i ;  but  the 
diaguotiK  is  made  by  6uding  tuliercle  bacilli  in  the  urethral  discharge 
or  by  the  use  of  Koch's  tul>erralin. 

Trfatme}ti.^U\  the  acutf  form  give  a  laxative  and  alkaline 
diuretics  with  hot  halhsi,  and  the  injection  of  warm  water  into  the 
rectum  and  urethra.  If  tbe  symptoms  point  to  the  formation  uf  un 
aimcfiyr,  make  un  incision  through  the  x^rincum  into  the  gland. 
t'AroHM?  prostatitis  reqnires  the  local  application  yf  nitrate  of  silver, 
1  to  0  per  cent.  ;  protargol ;  or  oiotnient  of  iodoform  or  nitrate  of 
silver,  from  1  t«  5  per  cent.,  may  be  used.  The  .systematic  passage 
of  large  sounds  ofleu  ha^  a  beneficial  etfiwt  ou  the  prostate.  Titber- 
fulowi  proeiatHis  should  be  t«w.led  by  the  removal  of  the  diseased 
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portion  of  the  gland  along  with  the  or^ns  primnrily  affcclcxi,  »arh 
aa  th«  e|>ididymU  or  seminal  vesicle.  When  this  is  not  pnu-ticaMn 
iiretbrul  injections  of  iodoform,  once  daily,  are  ofli'ii  l>i>iii?llcial. 
Prustatic  imIcuH  shoiilil  be  removed  by  a  Ton-eps  or  rnrelt<-.  tbrnugh 
an  endoscope  when  possible,  or  by  a  perineal  lucisiuu  iatothe  urethra 
Bud  prostat*. 

HvpEHTttoPity  OP  THE  Peostate. — Hypertrophy  of  the  proa- 
liile  gland  is  said  to  occur  to  a  KuSicient  degree  to  cuuae  trouble  in  10 
per  cent,  of  all  oiale^  over  fiflyflve  yeara  of  age. 

Etiolo^if  ati'l  Patliotw/!/. —Sotae  authorities  (iis  Lydston)  attrihnt* 
it  to  gencitil  atb^roiuiL  of  the  arteries,  or  to  tm'nl  irritai  Um  or  iiillum 
niation  of  a  chranie  character.  The  enlargeiuciit  may  \m  gencnd  tn 
character,  a  true  hyperplasia  atfecting  the  nmsi^ular,  ghuidnlur.  and 
Connective  tissues  of  the  orj^au.  The  increase  luay  1>e  principally 
confined  to  the  connective  ti^sno.  The  enlargement  may  crtiiKisl. 
chiefly  of  an  overgrowth  of  gland  tissue  (rare),  or  there  may  be  UnsiI 
hypertrophies  and  the  formation  of  tumors, — Sbroiuyoninia  oorre- 
Bpoiiding  tfl  fibroids  of  the  uterus,  of  which  this  prtistjite  gluiid  is  the 
homologue.  Thti  aize  of  Hie  glati<l  or  of  the  tuitior^  varies  from  lliHt 
of  a  pea  to  ho  orange.  In  itiiape  the  enlargement  or  new  growth 
varies  in  the  Siiuio  way.  Either  bibo  may  be  aflect*-d,  or  the  euUrge- 
nicnt  may  be  general.  There  may  Ijc  a  general  enlargement  of  the 
median  portion,  or  it  may  take  the  form  of  a  seswile  or  peduncuUit«l 
tamor  projecting  into  the  urethra  or  neck  of  the  bladder,  or  of  »  Ikit 
or  collar  iirnji'cUng  across  tlio  origin  of  the  ui-etJira.  The  bladder 
ul8<j  uodergoefi  changes,  and  in  apt  to  become  poiichi-d  from  the 
growth  of  the  prostate  buctward  and  upward,  one  pouch  l»eirig-  Id 
front  of,  and  the  otiier  posterior  to,  the  gland  ;  or  it  may  l>euoni» 
siu'cidaled  and  contracted,  or  dilated,  with  thin  walls.  In  any 
atony  iii  apt  to  o«.-ur. 

Sj/irij»/(tirM.^Incrcaae(l  frequency  of  urination,  more  marked  nt  night 
than  ill  the  *iay — prolmlily  from  congestion  of  the  neck  of  the  bliuhh^r 
when  tho  patient  hecimies  wurui  iu  bed;  swUien  rrlmUun  of  urine 
after  expusui-e  to  c^ld  or  wet,  or  ext^csiiivc.'  eating  or  drinking  ;  drib- 
bling aller  unnatioD,  and  inability  to  empty  tho  bladder  completely^ 
on  ik>C()iint  of  the  obstacle  farutslied  by  tlie  proslate  and  th«  reteiiti< 
of  Bonie  of  tho  nrine,— *'residnal  urine,'* — ascertained  by  using  the 
oatbeler  nrior  the  patient  lias  e-vpclled  all  the  urine  he  can.  C^yatiUa 
oocnnf  from  iDfectiun  of  the  "residual  urine."  ruusing  it  Iu  boooins^ 
fetid  and  amiuontacal,  while  th«  patient  eiiffers  burning  pain,  lenve- 
mns,  and  constant  desire  to  urinate.  Fyclnucpbritis  and  grtusiml 
sepiiiB  are  apt  to  fmllow,  ending  in  unemia  and  deatli. 

UkignoKiH. — The  diagnosis  ia  made  by  feeling  the  eulargemcnt  on 
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digitnl  exaniiniiMikn  tlinuiph  tlie  pcptani,  by  the  niarkod  ilepresaiun 
of  the  hamlle  wliicti  is  iu'ees^iry  in  order  to  make  a  souml  ov  catheter 
enter  tlie  bhiiMrr,  anil  by  the  cxistemif  of  "'  rcsidiiiil  iiriiif."  Some- 
times the  intitrtliiieiit  ciiiiu'it  he  uiaUe  to  otit«r  the  bliMldcr  n-iUiout 
gn^nt  foife,  on  ac-coiinttif  the  point  striking  a  iiieUiau  eiilai'geaient 
tir  a  tumor  or  bar  acn>RS  tlie  iieek  of  tlie  hhulilier.  Carcinoma  an<I 
tiil>crciilusis  must  be  esclmitd. 

Tinilmrnt.— In  mi\d  ca-ses,  where  oiM'rative  lueasiires  are  t-ontni- 
JtiiliontiLK),  tempemte  habits,  the  avoidance  of  eonstipation  and  expo- 
sutf  to  cold,  and  llie  inti^lligeisl  use  of  the  falhoItT  will  often  pre- 
vent  diseases  nf  the  bhulder  and  kidneys  and  render  the  patient's 
existence  coiufurtahle.  Urinary  antisepl  ies  may  be  given,  as  the  oil 
of  ca(•alyplni^  Ralol,  iirotropin,  and  sonr  milk  containing  loetic  acid 
(Lydstnu). 

The  iise  of  a  soft  cutbeter  sliould  begin  as  soon  as  there  is  "  re- 
sidual urine."  It  shonld  be  nse4  from  oiu-c  to  four  times  in  twenty- 
four  hoUi'A,  a<;c(ir'ling  to  tlit?  iiniolint  of  residual  urine.  A  mlUi*t«r 
eoud^'.  or  silver  eatlieter  with  a  Ion*;  enrve,  may  be  requii\Hl  to  sur- 
mount tli«  obstruction.  If  cystitis  oecur.  irrigate  the  bhnUliM-  for  from 
one  to  three  times  diiily  with  wai-iu  Aoliition  of  liichloride  of  niorcnry, 
1  to  15,0m.l,  permnnj^auato  of  pota.sStum,  1  tn  I^HHI,  or  boric  a»'id,  2  per 
«?iit.  When  the  catheter  cannot  lie  nscd,  or  there  is  severi!  eysl-itia, 
but  ft  radical  openitioa  is  impracticable,  jirrmannif  druinage  of  the 
bladder  is  in<lieali-d  and  tan  l»e  obt;iine<i  by  a  perineal  cysUitomy. 

For  the  rtulictii  eiire,  One  of  the  followiug  opemtioiii]  tiiay  be  yer- 
formed  t  Oormngieetomy  (exeision  of  the  vasa  defereutia) ;   castra- 
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tioo  ;  the  Bottini-Freudenbergoijeration,;  or  prostatectomy.  Oaatra- 
tion,  introdncwi  in  lN9;t  by  .1.  \V.  Whit#^,  is  of  dunhtfnl  value.  The 
KMne  may  l»e  faiid  of  gonangiectomy.  The  Botlini-Freudeuberg 
operation,  recently  revived  and  improved,  is  at  present  qnile  popu- 
lar. The  inHtniiueut  u«'d  resembles  a  litliotrite,  Mie  nmle  blade  con- 
sisting of  a  giih  nniicantery  knife.  The  oiwration  may  l>e  performed 
Ditder  cocaine.      The  insIrumeDt  t>eing  introduced  into  the  bladder, 
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tbp>  beak  Inmed  down  atiti  withdmn'D  antil  it  rests  against  the  ob- 
strucIiuD,  the  electric  current  is  tiiraed  oq  and  the  cautery  luiife 
withdrawn  by  moaiis  of  a  whwl  in  the  hatnile.  nnlil  it  cuts  thruuph 
the  obstruclion.  The  blade  is  then  pushed  into  yila^'e.  Ilie  current 
turned  off,  aud  if  necessary  a  groove  la  bunied  in  a  similar  manner 
into  the  lateral  lobea  of  the  prostate,  one  on  each  side.  This  operation 
is  especially  suitable  in  tJioije  cases  in  which  the  obstmction  consists 
of  a  bar  or  culliir  in  the  neck  of  the  bladder.  It  miiy  also  be  pre- 
ferred as  a  milder  operation  than  prosUitectomy  iu  very  old  patients 
with  di^icafii:^!  bladder  or  kidneys.  The  objectiona  to  thisopenitiua 
are  the  uncertainty-  of  operating  in  the  dsirlc,  the  danger  of  cie^riclal 
contraction  c^oi^ing  n  return  of  the  obstmction,  and  the  fact  that  the 
obetrnction  is  seldom  completely  removed. 

Prostaicciottii/  is  performed  by  the  nupmpubic  or  perinfol  tnethtMl, 
or  by  a  combination  of  both. 

The  supmpidtic  mefhod  gives  the  best  eumuiiiibd  of  thv  field  of 
operation  and  enables  the  surgeon  to  make  a  more  thonmgb  exiiniina- 
tion  of  tbe  growth  as  it  alTectsthe  bladder  and  urelhra.  Th«  bladder 
is  opened  in  tbe  usual  way,  and  held  o|>en  by  meana  of  a.  ligature  on 
each  side  of  tJie  upening.  By  palpation  and  inspection  tbe  condition 
of  tlie  protitate  is  ascertained.  Pi-duncidali'd  tumnraare  twisted  off; 
sessile  tumors  are  removed  by  incising  tbe  miicmis  uiembmiie,  inlni- 
daeing  the  finger,  and  enuclcsiting  tbe  tumor.  Collar-like  prtgeciiouA 
orl^ars  arc  excised,  nemorrhage  is  arrested  by  hot  waler  or  pres- 
sure. An  o[>ening  niity  l>e  made  in  tbe  p«-rineuia  for  diuiiiage  aod 
the  suprapQbic  wound  partially  closed. 

iVn'fMiri/ /V*wrf«//W«j«i/.^PIiice  the  patient  in  tbe  litbotomy  txi^- 
tion.  Iittrodnce  agr<N*vi><l  t^afT.  insert  the  lef^  index-finger  into  th« 
rectUDi.  and  feel  the  apex  of  tbe  prostate  glaud  and  the  stiLfT.  KitU-r 
anarrow-bladed,  double-edged  knife  in  the  median  line,  luilfau  iucfa 
in  front  of  tbe  anus,  open  tbe  prostatic  urethra,  and  incise  the  apex 
of  tbe  prostate  gland.  The  growtJi  may  then  be  removed  by  m««ti8 
of  forceps  if  |iedunculatcd  and  projecting  into  the  bladder;  or  I  be 
capsule  of  the  gland  may  tte  incised  and  each  lateral  lube  euucleatetl 
by  means  of  tbe  finger.  Perineal  prost«kt4H-tomy  is  also  t>erfornked  by 
means  of  a  curved  iueisiun,  with  tL«  convexity  forward,  made  half 
an  ioeb  in  front  of  the  anus.  The  prostate  may  be  pulled  down  by 
meaiiM  of  hooks  and  enucleated  witbntit  o]>ening  the  nrcthm. 

Tfi^'  fhinbinrd  Mrlhod.—lu  tliis  method  the  priMtale  may  be  re* 
Bioved  either  through  the  suprapubic  or  perineal  iucisiotii,  while  tbe 
lingers  in  the  rt^tum  or  in  the  bladder  push  the  gland  into  an  acoead' 
bio  positiou. 
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THE  URETHItA. 

The  meatus  is  the  smallest,  part  of  the  arethra;  the  bnlbomem- 
branoiis  jimctJoo  ia  the  next  in  sise  ;  wliile  lh«  prosfcitie  purtitm  is 
tlie  wi<lLwL  and  most  dilatable  part.  The  fiswl  curve  of  the  urethra 
exteiiils  fmiii  jast  iu  front  of  the  triangular  ligament  to  tlie  neck  of 
the  blatWer.  It  is  represented  by  the  t-iirve  of  a  circle  thi-ee  and 
a  quarter  inclics  in  diameter,  and  correspondM  in  leng:th  ■with  an 
arc  of  sucb  a  circle  subtentietl  by  a  chord  two  ami  three-quart4?i's 
inc'h^  long,  while  a  t-bonl  two  aail  five-sixteenths  ineht«  long  sub- 
teutU  the  arc  which  should  represent  the  curve  of  the  sound  or 
catheter  (Van  Bureu  and  Keyes). 

Swf  of  the  Urethra  idlh  Relation  to  the  drcitmfetvnce  of  the  PeniM. — 
A  pcuis  three  inches  in  circumference  at  the  middle  ahomld  admit  a 
sound  of  the  size  of  twenty -six  t«  twenty-eight  miHimetre::^;  three 
and  one-quarter  iuelies  in  circumference,  a  Huund  twenty -eight  to 
ttiirty  inilliDietr»R;  three  and  one-half  inches  iu  circa lafereDce,  a 
sound  thirty  to  thirty-two  uiillimelres ;  three  and  three -quai-t era 
inches  in  eircuiuft-rent'e,  a  sound  thirly-two  to  thirty-four  milli- 
metres; four  incheH  iu  circumference,  a  sound  thirty-four  to  thirty- 
six  millimetres  {.I.  WilHuiii  White). 

Scitles  of  Soitiuts  and  Cathfleni. — Three  different  scales  for  urethral 
iustrumeut-s  are  in  use,  numely  :  The  Freni'h,  the  American,  aud 
the  English.  1.  The  French  standard  is  one-third  of  a  milHuiL'tre 
(oue  scveuty-filth  of  an  inch)  iu  diameter,  and  increases  otie-third 
of  iL  millimi-tre  iu  diameter  for  esieb  &ize.  The  number  of  the  instru- 
lueuL  gives  its  diameter  iu  thirds  of  a  millimetre,  and  nearly  ettrre- 
eponds  with  the  cln'umference  in  millimetres;  thus.  Xo.  15  is  five 
millimetres  in  diameter  and  abt.>nt  fifteen  millimetres  iu  circumfer- 
ence. '2.  The  American  »cn\e  in  ham.'d  on  a  standard  the  filtielh  of 
an  inch  in  diameter.  3.  The  English  scale  is  arbitrary,  but  the 
Englitdi  instrument  rorre-'*pi>nds  in  size  with  the  Americau  of  altuut 
two  uumhers  greater;  thu.s,  No.  H  English  ujrrespondswith  No.  10 
Anieriean.  Ti>  eoavert  the  French  into  the  American  scale,  rabtruct 
oue-third  ;  thui^,  No,  30  French  equals  No.  20  Ameriiian.  To  con- 
vert the  American  into  the  French  Jscale,  add  one-half;  thus,  Ko.  20 
American  equals  "So.  30  French,  the  corresponding  English  uumtN.-r 
being  No,  18, 

INJtJRIEa  OF   TH£  UKETHKA. 

Laukbation  and  RirKrVKE  of  the  urethra  may  be  caused  in  the 
pi-mliiioiut  portion  by  sexual  intercourse  or  by  "  breaking"  a  cbordee. 
Ii)  the  bulbtnui  jiortion  of  the  urethra,  where  the  rupture  or  laeeratiou 
ocGUra  moHt  frequently,  the  cause  is  usually  a  blow,  a  Iciclf,  or  falling 
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astrule  of  some  hard  object,  as  the  edge  of  a  boftrd  or  fprioe-mil — 
catcliing  the  iiretlini  between  the  liard  body  and  tiie  arch  or  runii  of 
the  piiltes.  A  couiiiutri  caiiae  of  hiteration  of  the  uret.lii'a  is  the  cjire- 
leas  ii&«  of  ftoiinds  or  ciitlicters,  mukiug  false  passu£&s  ui^uully  in  tli«* 
bulbous  or  tiienibrunnufl  portion.  The  urethra  may  also  Itp  injtirvil 
by  Cragmerita  of  bone  iii  fnietures  of  the  pelvis.  The  iiyury  vari«(i 
from  ib  slight  tear  to  one  in  which  the  urethra  may  be  torn  eutlruly 
across. 

.Sympfonw.  — Pain,  Bometiines  great  shoi-k  ;  uriuation  is  difficult, 
impossible,  or  attended  with  heiiiorrhaye  ;  frt-e  bU-cding  fmiu  the 
mf?atim;  snelling  in  the  periiifuiti  or  iKiiiis  fnim  etTusion  of  blo<Ml, 
fram  extnivasation  of  urine,  or  fi-oin  both ;  and  often  it  is  impowiblv 
to  p:iss  II  sound  into  the  liladdiT. 

Trfiitmeitt. — If  the  heiuorrhiige  is  severe  but  the  pati«ut  is  MJll 
able  to  pass  water,  th«  bleeding  may  be  arriE-stetl  by  prei^sare  ovlt 
the  region  of  the  injury,  with  or  without  the  pn^w^iiiM;  of  a  fullKiz4>fl 
catheter  in  th^  urethm  for  count erpnjswnn-.  W}ben  nriiiulivu  uiid 
cathelf-rism  are  inipossilile  and  the  urethra  is  proliably  torn  across, 
porintf:i1l  seetion  should  be  made  at  once,  the  ends  of  the  urethra 
sought  and  united  over  a  catheter  which  should  l)e  led  iti  p1a4'i\  Tf 
the  proxinkul  end  of  the  urethra  c-annot  be  found,  it  isjustilialile  to 
make  a  suprupubic  o|)eniug  and  passusonud  from  behiuil.  If  Iho 
ends  of  the  nrelhi-a  cannot  be  unittn),  thu  wound  in  the  pvhUPUUi 
sliould  \k  left,  ojien  for  di-ainuge  and  a  sai^nnd  passed  at  reguhir  inter- 
vals to  prevent  contraction. 


DISEASES   OF  THIi    rKETURA. 

Thfre  aire  two  varieties  of  nrf^thritis,  namely :  Gonurrhiea  or 
specific  iii-ctiiritis,  and  simple  or  non-specific  nrelllrilis. 

G*JNOKKH(EA, — ^litepally,  n  flow  of  seuien,— clap,  ot  bpwifio 
CBKTiiHiTis  is  a  dtsea.'^e  peeaUar  to  (he  human  aiiiuial,  cai]si*d  by 
infection  with  1-lie  gonocoiTus,  au  obligate  pyogenic  parasite  di!«- 
covered  by  Neisser  in  1870,  It  usually  oceurs  as  a  dipluctK-cnn  I.'^ 
luipromitliinetreH  in  diameter.  It  can  l>e  cultivated  on  bloiMl  fit-nnn, 
stains  with  nielliyl  bhie.  and  is  de&>lurized  hy  Gram's  niethm).  The 
gotiiH.'r>ct:us  is  often  aided  by  other  pyogenic  biu'teria.  Il  has  a  sjveciu! 
iiftiuily  for  niucous  uieuibratie  covered  with  cylindrieal  epithelimn, 
but  it  niay  al.-w>  allect  other  niupuns  niembraues,  as  thow  of  the  eye, 
iiuse,  mouth,  reetnnt,  and  synovial  ineinbraues.  While  tli»  diMuise  is 
nsually  contracted  by  the  sexual  net,  it  may  be  acgnireil  in  an  innocent 
way  by  Ihe  use  of  («wels,  handkerchiefs,  syringwt,  th*i  fingerx  etc. 

i'ntholoi/y.—Oa  i'«ming  in  contact  with  the  mnc-nis  niembniiio  of 
the  urethra,  the  gono^^ucci  multiply  rapidly  and  iienotriil*- the  epiChe* 
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Hum  and  subepithelial  tissue,  prodnoing  an  acute  intinnimatioD,  with 
beat,  paiu,  rednpsa,  and  SM-elling,  aud.  deK([i]amAtioti  of  the  epilbe- 
liuni.  This  ac^tinu  m:iy  In.-  liiiiiled  to  tlic  anterior  portion  of  the 
urethra,  or  it  may  extend  to  tlio  posterior  portion,  or  even  to  the 
bliidder,  ureters,  and  kidneys.  The  infection  miiy  est«Bd  totlie  lym- 
phatics of  tli«  penis  and  of 
tlie  groip.  to  tUe  follicles  of 
tlie  prostate  giand,  and  along 
Die  vas  deferens  and  c^iuinai 
vesi<'|e  to  the  epididytuia. 
la  the  female  it  may  extend 
from  the  urethra  or  vagina 
to  Mie  glands  of  Biirtholini, 
•or  to  the  ut(>rii^  Fiillopian 
tulMis,  ovaries,  and  perito- 
iienm.  It  may  by  means 
of  the  bluod- channel  reach 
mom  distant  organs,  as  the 
fibrous  tiasnes  of  joints,  biir- 
sie.  and  tendons ;  or  serous 
iiiembranes,  its  the  pleura, 
tlie  peri toiieum,  t he  endo- 
cftrdiam,  the  joints,  the  nu'niiiges  of  the  brain;  and  in  gome  caseB 
produces  pyiemia.  The  uumerous  follicles  and  pockets  in  the  genital 
vanals  of  both  sexes  are  affected,  and  the  microbes  often  remain  iu 
Uienk  afler  they  have  disappeareii  else-where. 

SifiiijiftmiM. — The  peri'kd  of  iHcviMrlion  liists  for  from  a  few  hours  lo 
twelve  or  fourteen  days,  in  the  majority  of  cases  from  thi'ee  lo  seven 
days.  The  patient  may  first  notice  a  sensation  of  tickling  or  itching 
i»  the  meatus,  the  lips  of  which  are  slightly  red  and  swollen,  with  a 
drop  or  two  of  tliin,  milky  fluid,  and  s-juit-  warmth  during  urination. 
In  the  next  forty-eight  houra  the  symptoms  I^R^ome  pronounced,  with 
ardor  ttrinm,  or  scalding  iiriuatToi),  frequent  urination,  and  vesical 
tenesmus,  with  a  small  twisted  or  scattered  stream.  Fi-eqnent  urina- 
tion aud  vesical  tentsmus  usually  indi«ite  involvement  of  the  poste- 
rior uretlira.  The  diseliarge  beconici^  thick,  copious,  and  of  a  green- 
ish yellow.  The  entire  organ  is  swollen  and  tender  and  the  prepuce 
OHlematous.  I'liordee,  or  painful  erection  with  disrortioii.  due  to 
lack  of  uniform  distention  of  the  erectile  tii^ues  in  the  ttirjtait  spt^/i^- 
^miim,  is  likely  to  occur,  especially  nt  night  wlicu  the  patient  i^^  warm 
in  bi-d.  This  stage  lasts  for  from  five  to  seven  day.s  and  may  In-  ctini- 
plicated  by  halaaiti.s,  balanoposthitif;.  and  phimusia  <ir  paraphiniusis. 
Tli«  arcortfl  ntitff';  or  tttatiomiry  period,  is  characterized  by  a  contiuan- 
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tloii  of  the  symptoms  mentjoned,  lasts  for  from  abont  oqe  lo  tvo 
wv«k!t,  and  may  be  oompHcatt-d  by  folHcolar  orperiiiretliral  aineess^ 
lymphangeitis  of  the  dfirsil  lymplmdcs.  biibo. — usaaliy  miibiteral, — 
Cowperitis,  prostatitb, — wliicb  may  end  iu  resolution,  suppuration, 
or  become  eliroiiic, — aud  eystitig,  Tha  fhird  gfjt^f,  orsta^of  sabei- 
(lerice,  U1.SI8  for  frum  four  to  eight  weeks,  during  which  the  syiuptoms 
abate,  nriuuljon  becomes  paiciless  and  less  frequent,  the  dlschnrgo 
tlkiQuer,  scantier,  and  finally  ceases.  The  complications  vhi«b  may 
occor  during  ibis  stage?  jire  epididymitis  more  freqaently  on  t)ie  teft 
«tde,  about  the  fifth  week  or  later;  gonorrhceal  rbeuniat ism,  rirethm) 
synovitis,  or  post-gonorrhoeal  artLritiSj  usnally  in  the  third  or  foiutli 
week^  preceded  by  abatement  or  ceaaation  of  tbe  discbarge;  and 
goDorrhfcal  ophthalmia,  which  may  arise  at  any  titue  from  cotireyiag 
the  infection  to  the  eye  by  means  of  the  fingers,  towels,  etc 

The  diaifnoKiM  cin  be  positively  made  only  by  finding  the  go«eoc*cn» 
within  an  well  at?  without  tbe  pQS-celI»  in  siifBricnt  numbers.  It  is 
diHerfiitiatcd  from  similar  cocci  by  decolorizing  with  Gram's  method. 
Bum  succeeded  in  cuusiiig  gonorrhffca  by  plating  iu  the  urethra  gooo- 
eoeci  fniiii  cultures  of  the  twi^iitietb  generation. 

RuiMirute  ur  catarrhal ginwrrluTa  occurs  in  tbc^ie  who  have  had  pre- 
riona  attacks  of  gonorrbtea  which  leave  the  urethra  with  a  prcdis[ 
Kltion  to  t^he  disease  ;  or  the  gertnit  which  have  been  lying  inactive  in' 
the  follicles  of  the  urethra,  lieconie  suddenly  excited  to  activity  by 
Kouie  unusual  stinialatinn,  as  indulgence  iu  liquor  or  vcnery.  There 
is  mucopurulent  or  puruknt  dischargo  coming  ou  after  suspicious 
-ooanectioa  or  excessive  indulgence  in  venery.  Pain  and  chordee 
are  slight  or  absent,  but  gonorrhceal  rheumatism  and  ophthulmin  »re 
apt  to  occur. 

Qirtmif  GonoirlKEa. — When  the  discbarge  persists  after  two  or  three 
JBODtbs,  it  is  psiliM  ciironw  ffnTiorrhmi  or  tjl*^.  The  discbarge  may  be 
OODKldi'mble,  of  a  thin  milky  appeanmcc,  or  very  slight  and  only 
jH'rceplible  in  the  morning  after  stripping  the  urethiii  or  using 
bougie.  The  lips  of  the  meatus  are  slightly  glued  together  in  the' 
morning,  or  there  may  be  a  drop  or  two  <yi  mucoptia.  "Tripper- 
fiUien*' — delieate  while  Shimenls  like  strings — are  seen  fioating  in 
tJie  urine  first  passed.  There  is  poaEtihly  slight  sealding  on  urinA- 
tJon,  a  little  pain  or  iwhe  on  erection,  but  all  of  the  Kyniptnms  are 
npl  t<)  l«'c^)me  aggravated  by  cxcesseH.  The  iikfecti«>a  may  l»e  located 
in  certain  folliclis  of  Uie  urethra  where  it  baa  remained  since  the  be- 
ipnning  of  the  diseaw.  Changes  in  the  tissues  nuiy  have  taken 
place,  liogiiiniiig  liic  formal  ion  of  striclure. 

Himpir  ur  niin-itp'rific  urrlbriHn  is  caused  by  the  iK^lion  of  otlier  pyo- 
genic orgn.niiim*  Uian  the  gomw-tK-cns.     It  may  be  oituied  by 
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terism,  the  passage  of  gravel,  or  exposure  to  leucorrlnBal  or  acrid 
Taginti)  or  uterine  discli urges. 

Tlie*^ntj>/o«warefliiDilar,  but  leas  severe  and  of  shorter  duratiOD 
than  those  of  gonorrheea,  aiid  the  gonocuepos  is  aliseiit. 

Trr'atmi'iil  of  OonarrkiFfi. — The  iudicatioDH  are:  To  remove  all 
Bourcts  of  irritation,  mechanieal  or  mental ;  to  destroy  the  germs  or 
inhibit  their  action  ;  and  to  treat  complications.  Put  the  patient  to 
bed,  or  al  leiist  restrict  hisuefivityaR  niuchaR  possible.'.  Envelop  the 
eitd  of  the  jm-iiIk  in  clean  abt^rbent  cotton  and  then  place  in  a  bag 
■whicli  is  attached  to  tapes  tied  nronnd  the  waist.  Renew  tlie  cotton 
frequently.  Avoid  all  couKtrictloo  of  the  penis  and  prohibit  the 
BOCietj  of  fi'inalea.  Give  diluent  drinks,  restrict  the  diol,  and  cot 
off  slimuiating  ami  highly  seasoned  food  and  aleohotics.  Bathe  the 
penia  in  hot  salt  solution  and  inject  the  latter  into 
tJie  urethra  two  or  three  times  daily.  The  bowels 
should  be  kept  opeu.  The  abortive  treatment  of 
gonorrhtea  is  delusive^  the  eases  cured  having  no 
donbt  been  simple  an?thritis.  It  is  claimed  that 
the  early  use  of  the  permanganate  irrigation,  1  to 
5yiW  to  1  to  2W0,  will  cure  iu  from  three  to  six 
weeks.  At  least  a  quart  of  dnid  shoold  be  used 
at  eiich  irrigation,  once  or  twite  daily.  A  foun- 
tain syringe  with  a  suitable  nozzle,  or  Valentine'^ 
or  Burr'B  irrigator,  may  be  used,  the  receptacle 
beiug  elevated  to  a  sufficient  height  to  produce 
enough  pressure  t«  distend  the  urethra  fully  or  to 
enter  the  bladder.  Argyrol  1  to  2000  U^  1  to  5<H), 
may  he  used  in  the  same  way.  >'itrat«  of  silver,  fif 
t«eu  grains  to  the  ounce,  is  sometimes  u^ted  in  the 
earliest  stage,  and  may  have  a  beneficial  effect  in 
killing  the  germs  and  limiting  the  course  of  tlie 
disease.  It  may  be  used  as  a  single  injection  into 
the  anterior  portion  of  the  urethni,  where  it  is 
held  for  a  few  sccomls  luid  then  neutruli2ed  by 
the  patient's  passing  water,  or  by  the  injection  of 
salt  solution.  Often  it  is  best  during  the  acute 
stage  to  ase  uo  injection  except  warm  water  or  ailt  solution.  Per  ot 
give  acetate  or  citnite  of  potassium  with  bromide  of  potassium  or 
tincture  of  hyoscyamus,  and  for  medicating  the  urine,  salol  or  uro- 
tropti).  After  the  acute  Htage  the  balsams  may  be  nsed, — oil  of 
Haiital  wood,  cubebs,  or  copaiba-  Impress  the  patient  with  the  im- 
portance of  diBinfectiiig  his  clothing  and  fingers,  Itfit  thedisease  be 
conveyed  to  his  eyes  or  to  other  individuals. 


Flo. 'iri.-Biirr'ilrrl- 
mlne  ■(•tKrulus  wilh 
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Trt^tmeat  of  Chronic  Goaorrhavr. — The  penjlRt'enceof  t)i&  ctJMhnfKt* 
afb-r  tv~ti  months  i^  prubsiMy  due  to  li'im.'use  in  llie  fullieks  uf  the 
deep  urt'tlira  or  llir  existence  of  ulceration.  TUis  may  be  (leti^riiiiued 
by  the  uretb roscoiie  or  by  passint;  a  bulbous  bougie,  noticing  Uie 
toidcr  localitii'S  and  the  thick  white  discharge  bronght  out  on  the 
sJioitldi^r  itf  the  inNlriiiiieiit.  Apply  nitrate  of  silver,  1  lo  2  per 
ci'nt,.  ill  solutinn  or  oinCinent.  by  Ult^nian's  syringe  or  a  sufl  iiil)tR'r 
catheter,  or  by  piifisi iig  a  Niiind  smeared  with  oiiitineiit.  Prolar^ol 
(metallic  Rilver  nmibined  nith  u  proteid)  may  be  lined  in  tiie  r<>riu 
<if  "buugies  intpodueed  iiiNi  Ibe  nretlir.i,  in  which  they  mell  ;  op  in 
fioliitiiin  it)  wator,  oti(«-b:i1l' lo  1  per  eent.  Argoniii,  a  combiautioD 
of  albumin,  silver,  ami  an  alkali,  may  be  used  in  solution  by  iiijectioD 
or  irrigiilion,  la  Btreitgth  of  one  fifth  tooae  half  per  ceiil.,  or  t*l  rong^r. 
Potassium  pei'miing!iiiH.t«  it^also  a  good  remedy  Iti  ehroaic  gonorrhix^a. 
The  passage  of  u  sound  once  a  week  may  cnre  when  a  etrictare  is 
iH-giniiiii};  in  fnrni. 

T/i-f  trraimfiit  vf  eimplr  luvfitritig  coiisistB  in  removing  Ihe  cause  of 
the  iuflsimniatioii  when  jvoMsibie,  tbeu  u«ing  irrigfttionR  of  hot  water 
or  of  weak  soUition  of  pcrntnnganulp  of  polasHium. 

Titatrntut  of  Citmplu-itfioiiit  uf  fJuiuirrhaa.  —  {'liordfr.  —  Keep  the 
bowels  open.  Hum-  the  piillt^ut.  ttlei-p  in  a  coot  nnnu  wilb  light  co\'er 
and  lie  on  Lis  side,  Monobniniale  of  ((finiplior,  tbre<-  In  fi%'<-  gr.iiii8, 
or  bromide  nf  poliu^siiini,  thirty  to  sixty  grains,  at  night  ;  letrebes  to 
the  itorineuiii.  and  iippliratinns  of  eold  to  the  geuital  organi*. 

EpUtiil^aitiit^ — I'ut  (lie  patletit  to  Ix'd,  elevale  the  afftt-ted  organ, 
apply  leeches,  gilaiacol,  tobacco  foaieiitatioiis,  lead  and  optum.  or 
tineliire  of  aconite  ;  and  give  ititi>ri)ally  bromide  of  polnsxinni  and 
tincture  of  acuniCe. 

liaUtttiiin.  hnUnntpomhitui.  pkimon».  and  paraphimmti*  should  be 
tn-iited  by  strict  ck-HnlinesK,  iipplJeations  of  kmd  and  opium,  l>orBcio 
acid,  or  bismuth,  When  possible  lint  or  iilvsorbent  cotton  should  be 
inseHed  lietween  the  prepuce  and  glans.  Phintimn  and  parapkifitoaia 
amy  ix-qnire  slitting  up  of  the  prepuce. 

Cvirpniiiit  nnrl  lu-utr  pvmtttlili/i  nlionid  be  treated  by  urethral  or 
rectul  injections  of  hnt  wntrr.  If  pus  foniiis  it  sIhmiM  )«  eva«aHt«d 
by  an  incision  in  lln-  |H.'rinenm. 

For  ophfhatmiit  apply  a  2  per  cpnt,  wtlation  of  nitrate  of  slhinr, 
washing  oul  afler  a  fcwtsecondn  vith  sidiitioaof  wilt.  I'lil  the  iiaticiit 
in  a  dark  i-ooai.  keep  the  pupil  diluted  with  alropiii,  and  wash  out 
the  eye  several  (inies  dally  with  warm  borate  of  aotUam  solution. 
Pnileet  the  other  eye  liiiin  iiifi-i'tiou. 

iW  tftfntiuR  Itf  urinr  give  hot  hip-bulhs  and  warm  eQeoutta.  If 
tliMe  fail,  inlrodueu  »  soil  catheter,  or  if  Deceoaary  &  41nr  on*. 
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Bnprnpubic  aApiratioD  of  the  bladder  may  in  some  rare  caHee  be  re- 
qiiireil. 

Duration  of  Gont/rrhtm,  —  Few  cuses  of  geoaine  g(jaoprh<Ba  are 
cnretl,  bo  tli»L  tlie  patients  cannot  convey  the  disease,  in  less  tlian  six 
months.  Many  of  them  iM-rsist  for  a  ranch  longer  period,  even  for 
years,  the  disease  continaing  in  the  follicles  of  the  deep  urethra  or 
of  the  profltflte  gland,  in  the  semiDal  vesicles,  «r  in  the  joints  as 
rheniuatisiii.  There  may  bo  no  visible  symptoms  in  the  uretUm,  or 
they  may  ije  so  slight  as  not  to  attnttt  attention  until  aft«r  some 
excess.  During  all  this  time  the  patient  ia  a  menace  to  any  one  with 
whom  Le  may  have  se.'cnal  relatioD. 

Stkictitre  of  the  TJhethka. — Stricture  of  the  arethra  is  an 
abnormal  diminution  of  the  calibre  of  the  urethra,  temporary  or 
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permanent.      There  are  three  varieties:  Inflaminatorj',  spasmodic, 
and  organic. 

InAammatory  ulrieiarc  ia  a  condition  sometimes  seen  in  cases  of 
MQle  urethritis,  doe  to  swelling  of  the  walla  of  the  Urethra  to  sUch  aa 
extent  that  the  paanage  of  water  is  prevented.  8jM«modie  strirturr  is 
causes]  by  contraction  of  the  muscular  fibres  of  tlie  urethrA,  either  the 
circular  fibres  of  the  urethra  or  the  compressor  nrethrjj  mnscle.  Itia 
an  evidence  of  intlamniation,  or  of  irritation,  aa  organic  stricture,  at- 
tempts to  psiss  iiTit'th ral  instrnmenta,  or  exc«»«ea  in  eatiqg  and  drink- 
ing. Orffnnif  Mririurc  is  the  true  form  of  atriettire,  and  is  caused  by 
moi-e  or  leas  tjerinaoeut  changes  in  the  tissues  of  the  urethra  as  a 
resalt  of  iutianiumtioa. 
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The  varieties  of  (titanic  Rtricture  are:  Linrar,  antivlar.  torluous.  or 
tulnih/%  irnftti/'c,  aiifl  rrniUi'nl,  Aecoritiiig  to  fiir,  they  may  Iw  divided 
into  strietiirva  ftf  snuiU  calibrt'  which  (to  not  iidriiit  iiistrumeuls  Inrger 
than  No.  15  French,  and  xfn'rfiir™  of  tarffe  a^ibrf  which  admit  in- 
stmtiieiitH  iibnve  tliis  size. 

Tlie  must  cifiimion  site  of  stricture  is  in.  the  bulbomembrauoits 
portion;  next,  the  first  two  and  one  tmlf  inehos  from  the  meatns; 
aiid.  third,  the  middle  of  the  spongy  portioD  of  the  urethra. 

The  ctiujirs  are  cotigeuitul  defects,  tniuiaatism,  and  disease. 

VtniirniiUtl  dcfccla  ptoduw  narrowing  of  the  urethra  from  the  failure 
of  ooiupiet*?  removal  of  the  partition  whieh  separates  the  penile  from 
the  glandular  portion  of  the  uretlim  in  fetal  life. 

Huplurr  or  lacirtiHon  of  the  ni^^lhrn  iimy  be  followed  by  stricture. 
IiitifHitiiKilioH  of  aii.v  kind  may  be  followed  by  stricture,  but  the  lat^ 
m^ority  of  cases  are  due  to  ffonorrhenm.  As  a  result  of  inRnnitiuttion 
an  iiicretisi'd  aninniit  of  connective  tissue  is  formed  in  or  bi>ncaih  the 
nmcoua  meiubrane,  which  may  occlude  the  urethra  by  filling  itj)  tb« 
channel,  or  diminish  ile  calibre  by  contraction  ;  the  urethra  pcisterior 
to  the  stricture  becomes  dilated  -,  a  few  drops  of  urine  niay  lodge  and 
decoruptiBe,  destroying  Iheiiiucous  ineaibrane,  with  resnliing  extniva- 
sation  of  uriue  and  the  formation  of  abscf^scK,  which  may  o|»en  on  the 
snrface  in  the  permeuui.  or  elsewhere  along  thceom-se  of  the  utr-lhra. 

Sfimpfoi,i.-<,—A  fc'leety  diwbarpe.  which  continues  long  afltr  a 
previous  altac'k  of  gouorrh«ea;  iiicre:isi'd  frequency  of  nriiiatiun  by 
nighl  as  well  as  by  day,  with  dimrniilion  in  size  and  (mve  u(  liiv 
stream  of  wat«*r ;  dribbling  at  the  end  of  urination,  and  inability  to 
(Mimpletely  empty  the  ur^-thra ;  and  certain  nervous  symptomR,  ae, 
hypoohuudria,  may  appear,  or,  later  on,  perineal  al>sceNs,  UiituliL,  ur 
diseiteefl  of  the  ureter  and  kidneys.  TtnnIiiiffno)ii»  ninst  lie  made  hy 
e\auiiuing  the  ui^ellini  with  a  Miund.  or,  l(r(leri  a  tumi/U-  il  tntufe.  I>o 
not  mistake  (he  normal  coulnictioti  and  Ihi-  hitching  i>r  tlie  shoulder 
of  tbe  inHtrumciit  at  the  posterior  layer  of  the  triangular  liguinvtit  for 
strietnre. 

Extrava^tion  of  urine,  which  often  occursas  a  result  of  impanBabl* 
fitricIurcM.  id  indicated  by  swelling  and  <edcma  of  certain  luciditii^ 
depending  on  the  point  of  rupture  in  th<>  urethra.  If  the  rupture 
occur  in  the  region  of  l  lie  hulli  in  front  oft'ulles's  f:i»cia  (thedeop  layrr 
of  the  snpcrfirtal  fiL-H-ia),  the  swelling  Jiud  (edctnu  show  in  the  scrotum 
and  {tenJH.  In  rupture  in  the  bullwu.-^  portion  ttrhind  (^»11i«*b  fascia, 
and  ill  front  of  the  anterior  layer  of  the  Iriiuigular  ligament,  the 
urine  (luiiiot  go  Imckwurd  or  to  the  side,  so  it  piLsseg  in  fnnit  into  the 
MTiital  tisscK's  inid  iiji  Itetweeu  the  spine  of  the  pubca  ami  th<^  sym- 
phy>i^    nil    I  l)f    iilHliimiMi.       Kupture   brttcrTH    Dm  tiro   lagen  of   lb« 
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frmnfful4ir  ligjinwnt  perniits  the  escape  of  urine  externally  only  after 
siipptinLticm  and  slmighiiig.  Riqituro  of  ttie  prostatic  nreihrn  Iirhimt 
the  triuttftiiltu'  lignmenl  alluwa  estriivafiatioii  into  ILc-  tissiK-s  by  iLe 
reutnTTi,  and  tbe  arme  may  ap[)eur  iu  the  periueum,  or  it  may  disaect 
up  tbe  p'lvic  fuj^i-iji  aiic3  get  ln-neath  the  peritoneum. 

Treatmrnl  itf  Stritiiire. — Tr-eat  strictmvs  of  large  calibre,  above 
Ko.  15  French,  situated  in  tbe  biiUMtiuembrauoas  urethra,  by 
gradual  dilatation.  Treat  strictures  of  lai^e  calibre  in  the  pendu- 
Ujiis  iirelhra  by  gradual  dilalalion  when  pnietieatde,  or  by  Internal 
urethrotomy.  Ti-eat  strictures  of  tiie  meatus  and  vicinity  by  meatot- 
OIny  and  the  passage  of  sounds.  Trent  strictiii'es  of  snuill  calibre, 
leaa  than  No.  15  French,  in  front  nf  the  bulboiiieiiibraiious  region, 
by  dilatation  when  practicable,  or  by  iiitcrual  urethrotomy.  Treat 
strictures  of  sruall  adtbre  in  the  bulbumenibrauous  region  by  diUta- 
tiou  if  a  No.  9  or  a  No,  10  French  can  he  passed,  otherwise  by  peri- 
oi-aJ  seetioii  or  external  nrethroliomy.  Treat  strictiiws  i-f  the  deep 
urethra,  permeable  uuly  tu  a  Qliform,  by  passing  a  Banks  filiform 

t 

T  bougie,  followed  by  gradual  dilatation,  by  internal  urethrot^vmy,  or 

^^m  by  exlcrnal  mcthrotoniy.  Internal  urethrotomy  in  tliis  region  13 
^^P  often  utisiti'ifa<cti)ry,  and,  if  dilatiitiou  fail,  external  urethrotomy  or 
peiineitl  section  i.^  a  safer  and  nioi-e  Mtisfactorj' operation.  Inipas- 
8:»l)le  .strietures  mast  lie  treated  by  perineal  section  without  a  guide, 
tlie  Wheelhoiise  method  being  llie  Ijest, 

Tfii:  Whirthou^  Ofuralwa. — \Vilh  the  patient  in  the  lithnlomy 
positiuii  \y.iiin  a  (kfUnd  into  the  urethra  aM  for  :u^  tht.' stricture  ;  malfe 
at)  incisi<iii  thnxit^h  tiie  jierineam,  opiMiing  tlie  urethra  on  the  sound 
aboiil  line  ipiarter  of  :iii  im-h  hi  f runt  of  the  strielnm;  and  pass  a  silk 
tlin-:ul  thniuyh  each  cdyc  of  tlie  slit  urethra.  Wilhdniw  tlie  sound, 
pull  OiMrii  the  urethra  by  niean^  of  the  threads,  and  endeavor  to  tind 
the  ojuHdng  thrnugh  the  strictnre  by  the  use  wf  a  prolw  or  gro<ivPd 
difcetoi',  HuHiieiiiiie."*  pi-es«rire  on  the  bladder  wij]  fitree  ont  a  drop  or 
two  of  urine  and  show  the  opening.  Introduce  a  groove<.l  director, 
divide  the  stricMirc  with  the  knife,  find  dilute  it  with  the.  fiiigrr  or 
sound  to  full  Hize.     A  tutft  eatheter  may  lie  iuli'oduuMl  through  the 
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wound  into  tb«  bladder,  and  left  in  place  two  or  three  days.  The 
after-treiitnient  consists  in  the  piiasage  of  souiuls  from  the  ueatos  t*. 
the  bladder  at  regular  iDtervaJs,  the  first  eound  being  passed  on  tie 
second  day  after  the  operation  and  twice  a  week  afterwards  for  a, 
month,  then  at  longer  interrals.  In  case  of  failure  to  find  the  urethra. 
if  the  patient's  condition  will  p^ermit,  a  suprapubic  cystotoniy  niay 
bR  performed  and  the  sound  passed  frnm  the  bliidder  llirou^h  the 
urethra.     After  dividing  the  stricture,  the  supmpubic  wonnd  may 


^  TBI'**.  G«RK»«:«  Co. 

Tta.  Zre.— OUi'*  met&tlic  bouyla»-»-linule. 

be  closed  completely,  bat  a  catheter  should  be  kept  in.  the  bladder 
until  the  .suprapubic  wound  has  complett^ly  healed. 

iTifcnial  Urcihioiomy. — For  internal  nretlirotomy  the  two  instru- 
ments mi>3t  fi-eqnently  employed  are  the  urethrotnmfs  tif  Otis  iiud  of 
Maiaouneuve.  Otia's  urethrotome  is  a  dilating  iiislrunietit  and  cuts 
trom  behind  forward,  so  that  it  is  necessary  to  pasa  the  in-strtimeut 
through  the  stricture  before  cutting  it  Maisonneuve's  urethrotome, 
on  the  other  hand,  cuts  from  before  backward,  and  can  l»e  used  to 
divide  strictures  which  are  too  tight  for  Olis'a  instrument  by  first 
passing  a  filiform  bougie,  screwing  the  end  of  the  Maisonneuve  ia- 
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flu.  1^77. — OoulkT'*  irtulebone  flUiorm  bouclea, 

Strum^nton  It^  then  pushing  the  instrument  through  the  stri'Ctltn^ 
being  guided  by  the  tiliform  bougie,  which  curls  up  in  the  bladder. 
Otia's  instrument  is  used  as  follows  :  A  general  auiesthetic  or  cocaim 
is  necessary.  Introduce  the  instrument  until  the  blade  ia  n  quarter 
of  n.n  inch  bchlud  the  stricture,  which  has  previously  be«n  located 
by  means  of  a  bulbous  Iwugie.  Turn  the  screw  in  the  handle  and 
distenil  the  urethra,  the  degree  being  indicat^si  by  a  hand  on  a  dial- 
plate  00  the  handle  of  the  instrument.  With  the  urethra  distendcii 
withdraw  the  blude,  dividing  the  stricture  from  a  point 
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limt]  to  'A  poiiit  a  little  in  front  of  the  stricture,  TL*  blude  is  then 
pusliM  bufk  into  itsslnt  :inil  flie  un-Un-a  iii-aiu  diluted,  tliis  time  to 
its  full  ciipacify,  pmvidtsl  too  much  furce  in  uot  iieedetl  ;  otherwise 
the  strictare  may  be  oat  in  oae  or  two  more  places  and  aucccasiTely 
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dilnted  till  full  size  in  reached.  Tlie  bUide  in  then  pushed  home  into 
its  slut  aiid  the  iustruiuent  withdniwn  with  the  hliuliis  not  completely 
closed,  lest  tlie  mncous  metntrane  be  caught  and  lacerated.  A  full- 
sized  steel  sound  is  passed  at  once  and  at  i-egular  intervals  after- 
wards. Eie&>«ive  hemorrhiige  may  be  controlled  by  compressing  the 
penis  with  the  hand  ;  by  introdnciug  a  full-sizied  robber  catheter  and 
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applying  a  bandage  firmly  to  the  penis  over  the  catheter;  or  the 
l>Eindage  may  l>o  applie^l  -without  the  use  of  the  catliet«'r. 

Prrinrrii  or  anlhritl  fjifitfie  are  cured  by  the  operation  for  tlie  cure 
of  the  stricture,  either  dilatititm  or  external  urethrotomy.  If  they 
]>eraist  after  relief  of  the.  stricture,  stimulate  the  tissues  with  nitrate 
of  silver,  or  open  the  urethra  thr^mgh  the  flstnla  and  dissect  out  the 
fistulous  track, 

UittrrHKAL  Fever. — This  is  the  natoo  given  to  the  fever  which 
sometiiues  follows  operations  on  the  nretira,  or  simply  the  intruduc- 
tioD  of  a  fitmud  or  catheter  into  the  bladder-  It  is  thoaght  to  be  n 
tuxjpiiiin,  from  infection  introduced  or  vhich  already  existed  in  the 
urethra,  or  a  form  of  nervons  irritation. 

Srtmptom*. — The  symptoms  come  on  often  during  the  first  nrina- 
lion.  from  a  few  moments  to  &ever,d  hours  lifter  the  operatiftn,  with  a 
chill  or  riifor,  followed  hy  fever,  possibly  euppressiou  of  the  urine,  and 


51ft 


SlTtGERY  OF  SYPTEMS  AND  RRJIONfl. 


Bepticwmia  nr  pyseniia,  and  sometitDCs  dcatb  in  l^s  tbau  tvrentj'-foar 
botirs^ 

l.vTRoDumos  OF  A  Catitetee  ok  Sodmd. — III  llie  firsl  plare, 
aee  that  Ibe  iiistrunieiiL  hn&  the  proper  curve  uiiil  that  it  iirnl  OtC  nod 
of  thv  poais  have  bwndisinfectfd.  Pla<^t^  tlie  piilifiit.  on  liU  bnric, 
wilh  the  stinnlilfrs  elpvat«i,  in  ortlier  to  relax  tlie  iiinsflcs.  Sliintl  oti 
tlie  pLtti^nt's  left  and  t;ike  the  itL'^trauieiit,  wuriiK'icl  and  lubrtcutMl 
with  sterile  glycerin  or  oil,  in  tlis  right  hand,  nliili:  Ihn  ftents  i» 
held  in  the  K-il  liand-  With  the  in^^rum^nt  htM  parallel  nith  the 
line  of  tlif  left  groin,  intmtluce  its  point  into  tlie  inouIU  «f  Uie  ure- 
thra and  g-nkdiia.11;  dniw  the  penis  ap  on  the  instrument,  rulher  than 
posh  the  instrument  into  the  urethra.  The  handle  of  the  inslrunirnt 
is  kept  in  this  position,  nearly  tonohiug  tlic  pjUient's  Iv>dy,  nntil  jt4 
progress  is  art-eKt>e<l  ;  the  handle  is  then  turned  to  the  uii'^liaii  lioe, 
gently  and  slowly  elevated  until  vertical,  pusihed  ouward  and  i;rada- 
ally  depressed  between  the  thiphs,  aided  by  pressure  with  lb«  left 
hand  On  the  prrineuni,  until  it.';  irtiint  t-ntent  the  bladder,  as  iiidioited 
by  the  freedom  of  motion  wliieh  can  be  given  the  end  of  tlie  inslru- 
meut  when  the  handle  Ls  n>l3ted.  The  tip  of  the  instmni<*iit  in  tru^ 
likely  to  be  arrested  in  front  of  the  Iriiiiigulur  ligament,  eillier  frtiiii 
raising  the  handle  too  soon  or  from  not  raising  it  aoon  etioogh.  In 
either  case  do  not  use  any  fonv,  but  withdraw  the  inbUniment  a  Bbort 
distauee  and  try  a^aiu.  In  selecting  an  inKtruuient  fur  the  first  trial, 
always  8ele«:t  one  of  nietlium  or  large  size,  as  a  larpe  insiniiurnt  will 
often  pass  without  tn>iible  when  a  fiinaller  one  would  Lang  up  iu  a 
folae  pafisage  or  in  a  pouch  of  the  urethra. 


INJURIES  ANU  rUSEAHES  OF  THE  TEJSTXtXES,  SPERMATIC  tXlRD, 
AND  PEMIXAL  VKSICl.ES. 

Congenital  Anomalies. — Both  lesticles  may  be  entirely  abst-nt 
(ciyplorchidisui)  or  only  one  may  be  lacking  (monorchidisai) ;  ihe 
organ  may  be  reversed  in  its  jKi^ition  in  the  scrotum,  Ihe  epididymia 
beiug  turned  to  th*  frviit;  but  the  mc*t  common  anomaly  is  an 
arrest  of  tlie  dcseeut  of  one  or  both  oi^ns  from  lliu  fetal  [Hwtitioti 
neiir  the  kidney  to  the  scroluni.  "Csiially  only  one  side  isattecleii, 
and  the  arrest  may  occur  wilhiii  the  abdomen,  iu  the  inguinal  i-iuial, 
M'just  outside  of  the  external  abdotninal  ring,  ti^mttinies  the  testi- 
ete  loilfjeH  in  Hie  perineum  or  tlie  groin.  It  is  often  n«soci»t4<d  witb 
coiigenil^il  hernia,  and  is  apt  to  lie  uiidevelo^x'tl  or  atrophied. 

^^^len  located  witliin  the  alwlnincii,  no  Irfotuwat  hIiouUI  l»e  at- 
bempN^l  unU'SH  the  organ  l>ecoiiiet^  diseased.  Wtit-u  located  in  thtt 
tngiliiuU  I'ltnal  or  at  llie  fxleriiiil  atHl<iiititi;il  ring,  an  atteittpl  luuy  tio 
made  to  tiring  it  duwa  to  itM  iiornial  jxKltinu  by  exiMndng  the  organ. 
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ding  all  tlie  tissues  of  the  cord  wliieh  prevent  its^  (lesoent,  (-'xwpt 
of  i^oiirse  tlie  vas  defereus  and  its  vessels,  and  stit«biDg  it  to  the 
bottom  of  the  scrtituui. 

IjiFLAaiMiTiONOF  TiiK  TESTirLEa. — EjtuUiIi/miiia  mny  be  ranBed 
by  injury,  iiifectlou  from  the  use  of  iristrunieut«,  or  nmst  cnmmonly 
from  gonnrrha^  Orehitix  (infiauiDiation  of  the  l>ody  of  ttie  t^ticle) 
nmy  tw  aiused  by  injiirv,  by  infecliou  from  poiiorrb<i!ii,  tutjercnlasis, 
typboid  fever,  inf  sy|)liilia,  or  by  iiir-tji»ta»i»  in  pyitmia  or  iiinmiirt. 

HifiripUitiis. — TliL^  diasiMe  may  I*  ucute  or  ckruriic,  and  ■wlieii  acute 
tbe  paiii  ia  M>\'en>,  ul'  ii  iiaiiHentttig  chaiTiet^r,  and  radiates  toniu'ds 
tUe  gt'olii,  bip,  niHl  b!u;k.  Tiie  pain  is  dimiiii.sbiHl  by  tlie  reuutulwut 
poeitioD  aud  by  ekviLtiou  of  the  orgait.  On  exaininatimi  the  testide 
is  found  unifoniily  eularged,  of  oval  form  and  smooth  .surface, 
thereby  differing  from  epididymitis,  which  is  fell  as  a  hanl  protu- 
Ijerance  on  the  jiosterior  surface  of  the  testicle.  Si/pliilifif  orchittg  is 
sometimes  bilateral  aud  is  usually  painlesa.  Tubeixuloma  urchitia  is 
rare  except  when  it  follows  tuberculosis  of  the  epidid>iui5.  It  ia  often 
bilateral  and  occurs  l)etTveeo  the  ages  of  twenty  and  forty  years.  The 
epididymis  l>ec43ines  bard,  with  l>ead-liko  swelling,  with  little  or  no 
pain.  The  (iweniiig:!^  brt-ak  down,  become  adhereut  to  the  skin,  dis- 
charjje,  and  produce  sinuses.  The  seminal  vesiclta.  the  viusi  defer- 
entia,  the  prostate,  and  tlie  bladder  are  apt  to  become  involved, 

Treatment. — For  ueute  urvfiitU  put  the  patient  to  bed,  elevate  the 
testicle  and  apply  an  ict-^bag;  give  a  purg:itive  and  keep  tlie  bowels 
open.  If  an  abseece  form,  open  it  at  once  by  a  small  iiiciHton.  lest  a 
hernia  testiH.  with  l<»ss  of  the  oi^an  result.  For  HijyhilHic  nrrhili«  give 
merenry  and  iodide  of  pota&s^iuin.  If  the  enlargement  is  slow  in 
subsiding,  strap  the  t4?sticle  with  adhesive  pliuntur  ID  order  to  exert  a 
aniform  pri'ssurc  upon  it,  A  sn.sp!.'Usory  bandage  should  be  worn, 
except  when  the  patient  is  in  bed.  In  tuberciihuiH  vj  ihe  epidtdifmut, 
excise  the  epididymis  and  vas  deferens,  also  the  testis  if  involved. 
If  the  disease  b:is  extended  to  the  seminal  vesicles  or  the  prostate,  it 
may  be  neceasary  to  remove  them. 

ISFLAHSiATlON  OF  THE  8EHINAI.  VESICLES  IS  most  freqnenlly  the 
IWaltof  infection  from  gonorrhcea  or  tuberculosis.  As  a  result  of 
(onorrhcBa  it  is  apt  to  be  a  chronic  condition,  ollen  diflicult  to  cure. 

St/mpiorag.^PuiD  of  a  dnll  aching  chaRicter,  felt  in  the  rectniu, 
the  ueck  of  the  bladder,  the  peni&,  in  the  biick  or  thighfi,  and  aggra- 
vated during  defecation,  urination,  or  sexual  cseitemeut.  Sexnal 
desii-e  nuiy  Ijc  increased  or  in  sonie  uuses  diminished  or  destroyed. 
Th»'ix!  may  b«  priapism  and  a  slightly  bloo«ly  dischai^e  from  the 
un-thrn.  Neuroses  ai-e  apt  to  be  present,  the  patiL-ntMafTering  from 
mental  depression,  with  loasof  flesli,  strength,  aud  appetite.    A  slight 
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gleety  dischixrgi'  Iroiii  llie  urettira  may  \te  pr«*eiil.  «r  it  iiiiijr  only  tw 
hi'ouglit  fill  by  stripi«iug  the  sfriiinul  vt'sicles.  Ilwral  i^xiiiiiiiiatiiiii 
diseli>s«8  a  liard,  tentlcr  ttmss  atKiw  Uil*  irnjHtatc  on  oiin  ur  Imtb  MiletL 

3V<vrfj)«'«/,^Treat  jKwjterJor  iir<?tliritw  wiien  present.  Oire  en^ft- 
mataor  lint  w!it*r  two  or  three  times  ihiily  ami  strip  tlie  rUiotit  of 
Ihinr  contents  about  oucje  a  week.  Fuller's  ituitluHl  is  as  folliitrs: 
With  liis  blatldrr  full  tlie  patient  leaii»  over  a  Uihle  i»r  rlmir-buck 
with  liis  kiic«a  straight  and  IiU  IwOy  at-  a  riyh'  anirk,  Tlie  smgoii 
inl ixkIuws  ouo  fingt-r  into  tlie  Pt-L'tuuu  while  wilh  the  other  liaiiil  pres- 
sure  18  made  ou  the  bladder  sIkivc  the  pulxs  iii  order  to  bring  the 
vesicles  within  retwh.  The  operation  of  removiiig  the  vesicles  nmj 
be  perforiued  by  a  carved  iiieisioii  rttrroas  the  |ieriiieum  between  tin- 
rectum  and  urethra.  Faw  Itittel  makes  an  ineision  from  the  busi*  of 
the  coccyx  around  one  side  of  the  anus  to  the  perineum.  The  co<'eyx 
and  last  saeral  vertebra,  are  removed  and  the  levator  an)  ninarrlo  on 
that  side  is  divided.  The  vesicles  are  theu  sought  by  earefiilly  sep' 
arating  the  tisBuee  by  blunt  dissection,  avoiding  the  un-'iera,  lieiDg 
guided  by  the  upper  or  posterior  border  of  the  prostata  gland.  Tlie 
vesicles  lie  to  the  outer  side  of  the  viisii  dcferentia  and  posterior  to 
the  ureters.  Young  removes  the  veaielea  and  if  nece8sar>'  the  pnia- 
tote  by  a  suprapubic  operation,  ilr  follows:  Make  a  tmiisverse  inci- 
Bion  through  the  recti  musrles  just  above  the  nmhilicns  ia  the  Uneft 
transversa,  and  a  lougitudinal  incision  between  the  rcetl  down  to  the 
pubcs.  The  peritoneum  is  separated  from  the  summit  and  iK>sterior 
wall  of  the  bladder  until  the  vasa  deferentia  are  fonud.  These  aru 
tnK-ed  dowiiwiLrd  until  the  ves.iele8  are  found  and  removed.  The 
operation  is  entirely  extraperitoneal. 

TUMOES  OF  THE  TESTICLE. — Thc  moat  common  tumors  of  the 
14*6119  are  chondroma,  earcoma,  carcinotua.  aud  dermoid  or  retentitiii 
eysts. 

Carcixoma  of  the  testicle  is  nsnally  of  the  a«ft  or  imeephatoid 
variety  and  occurs  uioeit  fre*iueatly  in  persons  under  forly-ftve  ycun 
of  age,  beginning  as  a  smooth  swelling  of  the  iHxly  of  the  t£fiticle, 
which  soon  becomes  nodular  and  involves  thc  epididymis. 

The  itiitffiiosU  is  mjide  from  t iibfrrulnxU  af  the  testis  by  the  nipld 
growth  and  euitrmous  size  of  the  tumor;  by  its  Ix^giiiiiiiiy  in  the  firiflu 
of  the  ttetieJe.  while  tuberculosis  begins  in  the  epididymis  i  by  I  be 
pain  being  severe  and  lineinatjiig,  while  in  tul»ere«losi8  there  1»  Utile 
or  no  ]>;iin.  Sii/iiiHitir  on-hUa  is  ittcogniwid  by  its  slow  growth,  th« 
regular  outline  of  the  tumor,  abi*eiiee  of  leudejicy  to  involve  the  ski 
ur  to  nlc4^r;i.t4!,  mid  the  Klighl  amount  of  {min. 

SABt'OHA  OF  Tltn  TiWTici.n  —  All  varieties  of  Mvreomft  are  found 
in  the  testicle,  but  the  most  common  is  the  rouiid-celliHl.     Of  113 
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rasos  f>i>  per  cent,  v/fn^  roinpii.s<'il  principally  of  rotiad  evils  suiil  ever 
BO  per  CfiiU  occurred  iu  p^isonu  uodcr  forty  years  uf  age  (CJeorge  M. 
KoberJ, 

f^iim}}iom«. — 16  begins  in  the  h«nly  itf  t\w  testick!  i\A  \i  rapi illy- grow- 
ing luiiH'i',  of  rc^ol&r  8ilu|M;  al  first,  but  fvf>\\  dt-vvlop i iig  prutulior- 
mires  wbieh  are  sufb  atid^ystifi  in  some  pliicesa-iid  cartilagiDoiis  in 
otiici's.  TliR  bliKxl-vi-fisfls  nf  the  serotnni  lire  swolleii  and  (.ndiirfifed, 
but  ulceralinii  of  llie  skin  dni^s  luit  orriir  until  lute^  cxwpl  in  tljt-  soft 
and  most  uialignarit  varietie*.  Tbere  is  little  pain — only  n  feeling  of 
weight.  The  infjuiiiid  glaiuls  are  oitnn  afTected,  and  nittastjisos  sto 
apt  to  oecur  in  the  Iniigs  anil  oth«p  orguns,  Tlio  diseiise  ia  nsnally 
unil;»ter;»I.  bn(  uiiiy  be  bilateral. 

The  ilinynintin  iii  made  from  hiftlrordf  and  htviiuiifHTle  by  Llie  rapid 
^riiwtit,  iri-?^ular  itntiine  with  aresifl  of  diSereut  consistency,  the  eii- 
largeil  veins  of  the  Rcrotuiii,  and,  later,  the  tendeiiey  tn  iil«emti(in. 
From  cyfit.  of  the  testicle  tbe  diagnosii)  in  soiuetinioa  diRi<.-(i)t. 

Trratmenl. — All  tumors  of  the  testicle  slumlii  lue  removed,  but 
when  Wniifii  the  eiitii-e  organ  need  not  be  sacrifitiMl,  except  in  cases 
of  WmnJrywKi,  which  shi>Q)d  be  treated  as  sarcoma — into  which  it  may 
degt'uerato.  In  cantfr  and  sarcoma  early  and  nulica.1  opemtioQ  is  the 
only  hupe  for  the  patient.  In  all  ca.^es  remove  the  inguinal  glanda 
and  excii^e  the  cord  well  up  into  the  inguinal  canal. 

Of  Kober's  113  ca-ses  operate**  on,  4L  died  in  from  a  few  days  t* 
three  yeais  after  tbe  operation. 

Oulrtjtion, — The  incision  will  depend  upon  the  size  of  tbe  tamor 
and  whether  or  nub  the  skin  is  involved,  and  Khuuld  always  be  made 
thronjrh  healthy  fissne  at  a  safe  distance  from  aad  &:>  as  to  remove  all 
the  diseased  parlji.  When  the  tumor  is  Bmall  and  the  scrotum  free 
from  disease,  the  testicle  may  be  removed  through  a  ^niall  incision 
over  the  external  aMomina]  ring".  Make  the  incision  through  the 
skiu  and  fascia  Until  the  cord  ia  exposed.  Draw  the  testicle  through 
the  wound,  make  tr.u!tiiiri  on  the  conl,  transfix  and  ligsite  it  with 
strong  catgut,  and  remove  tlie  testicle.  Stop  all  hemorrhage  and  close 
the  woDud  without  draiiiiiye, 

H.EM.\TOCi;[,E. — Hicmatoc*le  is  an  accumulation  of  blooii  in  the 
aac  of  the  tunica  v:iginali8  testis',  It  13  ne;irly  always  the  result  of 
injury  which  causes  hu'erution  of  the  blooil- vessels,  but  may  occur  as 
a  result  of  stnmgulatcd  omental  hernia  or  of  disease.  It  may  follow 
stniins  or  tapping  fur  liydrucclc.  It  may  bi*  mistaken  for  hernia  or 
hydrocele,  It  appcm-s  a.'*  a  more  wr  Wm  pyriform  tumor,  with  tbe 
base  below,  anil  may  l>e  lluctiiating  or  elastic,  but  i»  not  translnceut, 
aud  there  is  usually  a.  histury  of  injury. 

Treat mf lit. —\i\  recent  cases  put  the  patient  f«  bed.  elevate  the 
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scrotum,  ami  uinke  r^itil  applimtioiiR.  Aftt?r  ii  fev  ir<vkt!  absorptioil 
u1  the  effust'd  hlooiJ  may  W-  h;LSt*>iK-il  hy  slntpping  rim  Inmar.  If  in 
spile  of  tbia  the  tamor  faila  to  dLsapitear,  ur  is  aouiui)anit>*]  by  dia< 
agreeable  E^yiii ptonis,  vpeu  the  iQnica  vaginalis,  evacuate  the  MikkI, 
and  close  Ihu  woudiI  vitb  draiuage. 

irYDKiM-KLE.— Ilydrwcele  luisiim  li  t-ollection  of  water  in  m 
but  unless  otherwise  stalctl  it  js  nsimlly  understood  to  nK>nn  ii  col- 
let-tioii  iif  vatui'y  tluid  in  tlie  tunica  vaginalis  testLK  or  in  llie  ftinic- 
nlar  procf^  of  tliv  curd.  Tb«  tluid  is  usually  struw  otltu'Mi,  liafll 
aliiK^t  the  samf  4-uiii{Ki6itioii  as  bliKxl  sefiiiii.  and  may  omtsin  obo- 
lesteriiie  crj-stals.  Hydrwf  Ic  may  be  arulr  or  rhnmU;  nearly  always 
thf  latter,  and  may  afliwrt  the  tralUifs  or  the  irornf, 

IlffiintcrU'  iif  th€  TrjUirlf. — 1.  Arqnirfd  or  ordinary,  wlieie  the  Utlid 
aot'umulates  in  the  tunica  vaginalis  testis.  2.  Vox^a'Ual,  in  irluch 
tbe  cavity  containing  tlic  flnid  commnnicates  wilh  tli^  periton 
cavity  on  account  uf  tbe  exiateuce  of  a  patnlous  funicular  proccn^J 

3.  lKfaiU3e,  in  which  the  flaid  fills  tbe  tanjca  vl^;iaalis  and  ext 
np  the  cord  as  f:ir  as  the  external  abdotiiina)   ring,   the  funicular 
process  having  been  obliterated  at  this  jKiiuI.  but  not  at  the  te»iifle. 

4.  Bncysteii  hyihitcU;  which  is  really  a  colliectioB  of  cysta  in  connec- 
tiaii  witJi  I  lie  e|>ididyniis  beneath  the  tuaitn  vaginalis.  5.  HUitmlar 
hydrocele,  which  consists  of  two  vavs  of  lluid  commuiii<Mtin^  tty  a 
small  ojwniH;^,  :is  the  fuuicnlar  hydriM^el"*  wliich  communicates  lieluw 
with  a  bydnxt^tu  of  tbe  taniot  vaginalis.  Sometimes  the  sn[M?ncir 
aac eziendH t b mu^h  the  inguinal  canal  lo  the  iaternal  ring,  t>r  beyoail 
that  point  t)ttween  tbe  peritoneum  and  tho  tninsverKalU  fascia. 
6.  f'aftj/  or  mUKi/  hyiirarflv,  in  whicli  the  Unid  has  tlie  ap]>earaii><«  uf 
milk  nr  chyle,  being  the  result  of  leakage  fmm  (he  lyuijihalic  V4-9«h>]ii, 
vbicb  are  uhstrncted  by  inflammation  or  the  pres<-nce  of  the  tilariit 
sangtiinis  boininls. 

IfjfdrofHf  of  IJk  fiont  may  be  :  1.  Otnifntilnl,  in  which  the  funitmUr 
pn»ees8  is  oblitenited  just  atxtve  lh«  testicle,  but  i!4  it\ivn  above ;  aud 
tbe  water  fills  this  spac<>,  which  ooiumunii-.ites  with  the  gt- uerul  ^ 
peritoneal  cavity.  2.  Eneffitfti,  in  which  the  fuaiciilar  prociiSd 
oblit^Ffited  Ixith  Ih'Iow  at  the  testis  aud  above  at  the  external  atvlomU 
nal  ring,  but  the  sikicc  U'tw<'en  remains  nnobliter;itwl,  and  tbe  llniil 
nccumulates  therein.  Tbe  Ntc  may  he  multiiilr,  owing  to  adhesiuu  at 
several  points  idoiig  tbe  curd. 

Hydr<M"elc  may  he  anUafrrai  or  bilateral,  and  the  quantity  of  wat« 
vuri«»  from  a  few  uunctu  to  oaB  or  two  pinls.     It  may  ootmr  in  the 
female  ia  the  ninal  of  Xuck. 

Oautfg. — Hydnxtile  is  uauuUy  ouieed  by  tranuiatisin  or  inflKm-i 
niation  of  the  peritoueum  which  forms  the  tunica  vagioalta  and  the 
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ftinicular  iinM-eS'5.  It  may  ii<x«iiupnn}*  orchitis,  cindiilyinitiiv  tuber- 
ciilcii^is,  or  new  urowllis  (if  the  tfstis.  In  old  cises  tliR  &ic  bociinies 
tLivk  aii<l  loiigli  utid  is  ofl«ii  studded  with  fibriroas  or  calcareous 
piiilirles. 

iS'|/irt;»((»iH-«.— Hydrocele  of  the  t-anica  Taginalts  begins  as  a  awellinc 
at  the  lower  portioo  of  the  scrotum  iu  front  of  the  testicle.  The 
swelling  gi'iuluiilly  increases  in  size  from  below  upwiu-d,  is  tenae  iind 
lliR'liialiiijf,  iiiit-,  when  very  tense,  Quctuation  maybe  ini]ierc«pt.ible. 
It  is  dull  on  iiercussion,  and  is  not  tender  nor  piunfnl.  It  is  usually 
pyriforni  in  slinpis  with  the  base  t>elow,  but  snujetimf*  Ihi*  hafic  is 
above.  The  tnnioi'  is  tninslu(*nt:,  except  in  the  negro  race  or  in  those 
eoiitaiiiiiig  bloody  Jluid  or  having  thick  walla.  The  e<mijMiU«}  form 
of  hydrocelo  may  be  recognized  by  the  fluid  disappearing  on  lying 
down  and  by  its  failuiv  to  return  on  standing  when  (he  finger  is  kept 
firmly  pre3Si?d  over  the  external  riTig. 

The  ((uiifiiuai^  may  tte  eonfirmetj  by  dmwing  off  Home  of  the  fluid 
with  a  hypodenuatie  syringe.  From  hernia  hydroci'le  is  distinguished 
by  the  absence  of  impulse  on  conghing  ;  by  ils  irreduciliilitj-,  except 
tli«  congenital  form  ;  its  translncency  :  by  its  not  |ii"ojet^ting  into  the 
iiiguin:il  eaiial,  except  the  cungeiiitui  form  ;  and  by  the  history  of  its 
beginning. 

Traitmmt. — Biniple  evacuation  of  tlie  fluid  by  trocar  and  cannula 
or  Hfipimtor  is  nearly  always  follower!  by  recurrence.  Badicul  ttif<it- 
titeiit  aims  at  alxdishing  the  sac  of  the  tunica  vagiDaUs,  cither  hy 
adhtsive  tuflamniatiou  or  by  removal. 

Injection  Mcthofl. — After  thorough  disinfection  of  the  scrotiiiii* 
gra^tp  the  t'C-sticle  with  the  left  hand,  so  ikS  to  luaite  th(>  ekln  tcn.se  id 
front;  iu«;rt  a  large  aspiniting  needle  into  the  front  of  the  tumor, 
taking  care  not  to  injure  the  testicle,  and  let  the  fluid  escap*  ;  atta^-h 
a  syringe  to  the  ne^lle,  and  inject  from  ten  to  thii-ty  minims  of  1K">  jier 
cent.  carlMdic  acid  solution  into  the  empty  sac  ;  remove  the  ni.'edle, 
and  laanipiilate  the  sac  *«►  iw  to  spread  the  liquid  over  its  entire  Hur- 
face.  Keep  the  patient  in  Iwd  for  a  day  or  two.  and  then  {lermit  him 
to  go  atxiiit  with  a  suspensory  bandage.  Considei'able  awelltng  fol* 
lows,  but  this  usually  subsides  iu  two  or  three  weeks,  and  a  permanent 
cure  may  result. 

Vtm  B^ffmann'a  Method. — Make  an  incision  extending  from  oue 
end  of  the  tuniorto  the  other  down  to  the  parietal  layer  of  the  tunica 
vaginaltH;  i>v*:\  off  the  scrotum  and  liuwia  until  Hie  tumor  isexptKSed; 
open  ami  excite  the  sac  by  cutting  it  off  near  the  mat^in  of  the 
tCfitidc.  and  oIo.'M>  the  inci»ion  with  drainage.  This  is  the  surest 
melhoil  of  curing  hydi-o&'Ie- 

Cimgrnital  hi/ilroarle  may  be  cured  by  wearing  a  truss ;  but  if  this 
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fail,  I'jiposo  and  (lividfi  tlie  fi3iiii:u]iii-  pro<'etfS  as  in  an  operation  for 
inguinal  liernia,  iunl  trlo&f*  eacli  end  with  sutures  or  ligtiture. 

Varicocele. — Varicocele  is  ayarieose  condition  of  tbo  spenuaric 
COnl,  usually  limited  to  tlie  paiupiiiifonu  plexus;  occaaionnlly  tliw 
veius  aecoiupanyitig  the  viis  defeieiL'i  are  also  involved.  It  oc<.'ure 
probably  iii  10  per  rent,  of  all  males,  i»iually  about  puberty,  nnd 
nearly  always  ou  tlie  left  siiie,  from  the  greater  length  of  iLe  left 
spermatic  vein,  its  eiitrmice  into  llie  renal  vein  at  right  angles,  and 
from  the  pressure  oq  it  of  the  sigmoid  llexure  ia  const ipatiou.  Other 
causes  are  straining,  aa  in  defecutioii  or  urimUion,  and  sexual  estt«se3 
ID  thought  or  deed. 

Sifiiiptoirm. — The  scrotum  is  usually  elongat*^!.  atteuunled.  and 
coutuin&  a  luiiss  of  blue  veios  which  vu  piklpatiou  give  a,  Fieiit^ation 
like  a  bunch  of  woi-nis.  On  lying  down  the  tumor  disapiwara,  to 
return  ag^iin  on  ai^iimiug  the  eri-ct  puatui-e,  althongh  the  fingtT  may 
be  preyed  over  the  esternal  ring.  Atrophy  of  the  le.stiek*  may  resolt 
from  pressure.  A  sensation  of  weight  or  doll  pain  may  be  felt  in  the 
testicle  or  loin,  and  sexual  hypochondria  is  often  a  prominent  symp- 
tom, tlie  patient  being  despondvut  as  to  his  virility.  Hernia  and 
hydrocele  must  be  remembered,  but  are  easily  excluded  by  the  symp- 
touia  gi  ven . 

Treatment, — In  young  patients  in  which  the  varicocele  is  slight 
and  gives  little  ineouveuieuee,  operation  Is  unueeeisary.  Advise  the 
patJeut  to  wear  a  soapensnry  bandage,  avoid  constipation  and  erotic 
thoughts,  with  the  assurance  that  lie  will  recover  a;^  he  grows  older. 
If  there  ia  wasting  of  the  testicle,  much  pain,  or  marked  hypochon- 
dria, or  tlie  patient  desires  to  enter  one  of  the  public  serviccu  lo 
which  his  atfection  is  a  bar.  a  radical  operation  is  indicated. 

Passing  over  the  various  methods  of  siilicutaneous  ligation,  which 
are  Uncertain  as  well  an  dangerous,  sotaetinu's  to  the  surgeon  its  veil 
as  to  the  vas  deferens,  the  best  methe<I  is  liffolion  and  fxcudon.  The 
parts  are  shaved  and  thoronghly  disinfected.  (Jeneral  aTinwthesia  in 
usually  Ufccttsary.  but  the  openition  may  be  done  under  cocaine. 
Hake  an  incisiou  about  two  inches  loug  over  the  ejcterual  al>domiiiftt 
ring,  through  skin  and  fsiscia,  until  the  veins  are  exposed.  Ktrep  th<» 
vas  with  its  venous  plexus;  out  of  the  way.  Ligaie  the  dilaltil  veins 
with  eatgut  at  the  upper  part  of  the  incision  and  again  at  the  lower 
pall  near  the  testicle,  eM^i^-^  the  section  about  one  inch  tn  leiigth 
between  the  ligalures,  and  suture  tlie  slumps  together.  Arriwt  alt 
hemorrhage,  close  the  wound  without  drainage,  and  apply  a  drfwiing 
"with  the  testicle  well  elevated.  The  patient  is  usually  well  in  two 
weeks,  A  safer  methotl  is  to  exclude  the  siwrmat  ic  arterj'  and  at  least 
one  vein  of  the  panipiuifonu  plexus  from  the  ligatures,  »s  atrophy  of 
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the  testicle  may  follow  division  of  oil  the  veitia  and  arteries  except 
t^lioiw  iicconipanyiHg  the  vas.  T\'heii  the  sorntiim  is  very  long  ami 
pendntoiis,  it  may  l>e  shortfneil  by  calling  <iflf  tlie  lower  part  and 

K losing  the  wound  with  sutiii^s. 
iMPOTKNt'E. — Impotence  ia  iiiiibility  or  want  cf  power  to  perform 
he  sexnal  act  The  causes  are  :  Malforaiatioiia ;  abst-nce  or  dimin- 
utive size  of  the  penis;  distsase  or  iujnry  wliich  destroyB  the  erectile 
power  or  produces  premature  ejacnlatiuii,  such  as  stricture;  abscess 
or  iulliboiniation  of  the  erectile  tissue  or  of  the  prostate  gland  and 
appendages;  disease  of  tbe  cerebrospinal  axis,  especially  of  the  lum- 
bar cord  ;  and,  probably,  the  exeessive  use  of  tobacco. 

Tri'atmenl. — The  case  should  Ije  carefully  studied  and  the  cause 
ermineil  and  appropriately  Irtuted.  Complete  rest  fri>m  sexual 
algence  and  ti'eatment  of  prostatitifi  or  vesiculitis  may  t>e  neces- 
iry. 
Stebilitt. —  Sterility — literally  unfmitfuloess  —  meaits  the  in- 
ability to  fecundate.  The  c«hw  of  sterility  lies  witli  the  male  in 
about  10  per  cent,  of  ca.ie&.  TL<i&e  causes  m;iy  b*:  l>efect  in  the 
Bpermatie  fluid  from  the  absence  of  living  i^pormatozoa ;  orchitis  or 
tumors  producing  atrophy  or  de-struetiou  of  the  testicle  ;  obstruction 

»of  the  ducts  iu  the  cpididyinisi,  vas  deferens,  scmiual  vtsicles.  the 
pro.->tate  or  urethra,  from  inflammation  or^rawIhsalTecttug  both  sides; 
ami  sexual  excesses  op  general  delHlity  after  illness.  Tbe  diagnoniM  of 
sterility  may  t>e  made  by  tbe  microscope,  failiug  to  find  living  sper- 
nnitozoa. 
■  Trcidmeni. — Inflammatory  conditions  and  excesses  require  appro- 
Bpriate  treatmeDt.     Iu  many  of  the  cases  little  can  be  done. 

H         I\V0LL:XTAHV   SlKMlNAL    UlSI 'IIAKiGI«    AND   Sl'tlHMATDKRnfEA. — 

Hinvuluntary  euii^iomt  occur   normally  at  intervals  of  from  ten  to 
Bthirty  days  and  do  not  indicate  disease. 

V  Sprrmnionfurit  is  the  escape  of  seminal  fluid  without  orgasm  or 
«rotic  thoughts,  usually  at  the  end  of  defecation  or  micturition,  and 
may  result  l'ri>m  maj«l urbatton  or  inllammatioa  of  the  pi-ostale  or 
posterior  lu-etlira.  The  seminal  is  distin^iished  from  the  pn)static 
fluid  by  the  iLse  of  the  microsscope. 

Treatm/'rit. ^Hemove  the  cause  and  treat  inflaiumation  of  the  pnw^ 
or  urethra  when  it  exists,  allay  the  morbid  fear  which  is  often 
,  prominent  symptom,  and  enforce  strict  hygienic  measures. 

hNJURlES  AJil)    DLSEAKEy   OF   THE    PENIS. 

CoxnEsiTAi-   AXOMAi-iES  consist  of  entire  abseiice  [very  rare), 

lispW'ement  of  the  orgiui  bene^ilh  the  skiu  of  the  scrotum  or  peri- 

im,  or  it  may  be  rudimentary  or  multiple,     Tho  urethm  may  be 
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«bttrely  absent,  it  taixy  contaio  iwuchra  at  consi<)<-i-»l»le  cuxe,  nr  it 
nisiy  Jm?  t^efet'tire  in  pail,  prwliicirif;  kifpfntpa'ant  and  '•pinpijtfitvt^ 

llifliijuiimliiis  is  :i  •lelit'ii-ni.'y  of  the  linvt-r  wall  of  tin'  tirt-tlini,  m> 
tbat  the  nrellira  opens  posterior  to  its  nurninl  ]H)»iition, — iu  the  peri- 
ueiiiii,  wben  tlie  siTotuiii  is  usimlly  divideil.  Iiuvjii^  failed  to  unite; 
at  ItiG  atitoriop  fold  of  thp  s<'rotuiii;  or  at  atiy  point  in  llie  p<■llil^ 
]Hj)-ti()U  of  the  iirt'thraor  in  Ibi?  glaiis  (iMtlaiiic  hypuitpu<Hitsi.  The 
last  ia  tlie  most  common  variety. 

Trciitmntf. — Dnplay'sopenit.iou  :  1.  Htmi};bten  tbe  or{j:iin  t>y  uiaIc* 
iii^  tmimvei'Sc  iixislons  tlimugli  thf^  t^kiii,  if  1hi.s  Ih-  ii)vi)h-i*d  ;  otber- 
Ttise,  fiulwataneously.  Unite  th&  part;^  liin|!:itiidiDaIly,  ami  fix  (h«^ 
]K>ni><  in  tLe  straight  pinsilion  until  lii?aliug  takt«4  piucv.  Muke  tiic 
meatus  liy  an  itii-i.-iioii  throuj;]i  ttie  depre-ssion.  wliich  iisiinlly  eicists 
where  the  ojieniug  of  the  urcthnt  should  be.  deep  eaougb  for  tbe 
inwrtion  of  a  rubber  catheter,  over  which  the  lips  of  the  glans  im 
milted.  A  period  of  sevenil  nioiiths  miisl  theu  elapsi!  nniil  Ibi-  orjnui 
is  ill  conditiou  for  the  t*<^txind  step.  1'.  Make  two  long  ill  id  i  mil  iiiei- 
etoDS,  .one  ou  either  aide,  from  the  haf^eof  theglaasto  thebypt^pndiac 
DpeniD^  afld  from  each  end  of  thei^e  miiko  a  tntnsvcrso  ineision 
towards,  but  iiol  ijuite  to.  tlie  mediiui  linu.  Tlie  Ihips  IbiiH  oiir- 
Hued  are  pacli  dissected  ii|i  about  half-way  toward*  tlie  nie<lian  line, 
tiinied  inward,  and  uiiit<.tl  Uy  fine  Nilk  siilures  over  n  jiniii  ur  ruhher 
CathcK-r.  The  outfr  fl»|m  to  tlie  <nitt-r  side  of  tlu'  loiijjiliidiind  inei- 
sions  nw  likcwiM*  disseeled  up  nniil  1]K>ll»ps  win  Ik*  limiitjhttopt'lher, 
aud  united  in  Hit-  inediaii  tine  over  tlie  6rst  !<'t  of  llaps.  The  ante- 
rior extremity  of  the  tnbe  thus  made  is  iinilfil  hysiitnreH  to  tbe 
fi-esheiied  bui*  of  the  glaiiH.  thus  leaving  to  complete  Ilio  opfnUi«o 
th(i  repair  of  tbe  hypospudiac  o|)eiiing.  Heveml  motitlis  more  iiro 
allowed  tn  Rlafisr-  for  recovery  from  this  ojierAiion.  3.  The  hypo- 
spadiae  ojH'iiiniC  is  I'lvslteiied  and  united  over  t}ie  nitheter.  Con- 
siUenibleskilt,  patieiit-rr,  and  re|M^aled  operationsnre  usually  nex'rsRary 
in  order  to  got  a  sotidfactory  result. 

Kp'tvjxi'Vui*  is  un  abwiK-e  or  defect  of  ihe  upi»er  muII  of  the  tire- 
thni.  and  ina^'  Ik-  Ireatetl  by  an  opemtimi  rori~f.s|xiii<liiig  to  thai  for 
hyiH«pa<liiis.     It  is  oflrn  iuwcH^att-d  with  ex^liitpby  of  Ihe  bUdder. 

iN.ri'KirH  or  TIIU  I'UNIS.  — /"rrt.-fior  of  tile  penis  is  (be  rcsult  of 
vioJener*  to  the  oripiu  »  hili-  in  a  stall-  of  ereetion.  The  (-((rp^ini  isiv- 
eruowi  or  corpus  Mpoiigiosum  and  erectile  tiwue  are  laceraled.  and 
aoinftiiiies  a  hiemalonui  is  formed.  The  hfoiutrHt  i-onslsrs  in  <*old 
applications,  iind,  if  tlie  hemorrhngo  tlii<eatens  to  result  in  sup|m- 
mtioti  ur  in  giJiiKreiie,  inciHions  should  bu  miule.  lteco%'«ry  with 
deformity  is  apt  to  follow. 

t>MtHiitiun  of  tbe  penis  is  a  seiMtnition  of  the  urgiin  from  the  skin 
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in  which  it  is  enclosed,  aail  itadis](laceineul;  beueaih  tlie  stiu  of  the 
pulM'S.  Ill  recent  ciisea  the  orgiin  may  be  i-estored  to  its  iioruiiLl  [Mjsi- 
lion  3>y  munipulatioit,  but-  in  old  casts  di-s*!e*.tion  imij-  ^k*  netesKiry. 

Phimosis — Phimosis  is  a  congenital  or  aeqiiii'M  conti^^'tion  of 
tlie<*rifice  of  the  foreskin  mo  that  retracti(»n  Iwhinil  llie  ghins  is  diffi- 
cult or  JniiMx-ssilfle.  lu  infiuila  tItB  oiteiiiiig  is  u^stiiiJiy  siuull,  and  the 
foreekiii  is  adherent  to  the  fiiirfate  of  lh«  gUos,  but;  tlie  oi>euirig 
becomes  larger,  and  the  adhesions  separate  as  Ihe  eliild  gets  oMvr. 
PhJinosis  interferes  wilh  eleaulitiess,  farors  tlie  contracliou  of  ven- 
ereal disease,  and.  from  the  irritation  kept  np  by  the  acciiniiilatiou 
vri  smrf/ma,  may  pruduce  nervous  Bvinpt^iiis, — chorea,  epilepsy,  or 
nocturnal  incuntiHenee  of  urine.     Tlie  treatment  is  eireumriston. 

PAKAfHlJlosis  is  a  ciilebing  of  the  foreskin  behind  tbeglansafter 
retraetion  so  that  it  cannot  l.>e  returned  by  the  patient  to  its  noniial 
position.  Swelling.  <Bc]eina,  and  even  jpiiiKreue  and  sluughiug  may 
neeiir  ;  or  if  long  kept  itp  an  inereiiiw  of  connective  tissue,  reeem- 
bling  elephantiasis,  sometimes  results. 

Treaimrut. — Ti>  reduce  a  paraphimosis,  take  the  or^u  behind  the 
constriction  between  the  thuinit  and  first  two  fingi-rs  (if  the  li-f^.  Iiimd, 
and  with  the  tluniib  and  fonfingcr  of  the  right  hand  compress  Ihe 
glnns,  and  push  it  iKiek  while  at  the  same  time  the  skin  isdRiwn 
forward.  The  const rietinft  band  is  often  sunk  in  a  deep  urinkJe  or 
gro<ive,  and  ret|uire»  divitiion  before  i-eductiua  iapossildc.  This  may 
be  done  (ipun  a  grooved  director,  or  without  the  director,  eiitting 
carefully  down  in  Ihe  mediiui  line  of  the  doi-sum  until  the  constrie- 
tion  is  divided.  To  jn-eveat  it-eii ri-ence  cinumcistoii  should  be 
performed. 

Ciicitmcinion. — The  opi-raf ion  may  be  done  Under  Cocaine.  Attach 
Ihrce  pairs  of  hieinosliits  to  the  foreskin,  one  on  either  side  and  one 
at  the  I'nennin.  itt  order  In  jnit  the  inner  layer  uf  the  Inreskiii  on  the 
stretch.  Draw  the  fui-eskin  forwiud  and  cub  it  off  jnst  in  front  of 
the  meatus  with  scissors  or  knife.  The  skin  ivtracta  In-hind  the  glana 
and  leaves  Ihe  liitlei-  partly  covered  by  the  mucoUrt  membrane  of 
fiiMwkiii.  This  mncotLs  membi'ane  sluiuhl  l>e  slit  Ikaek  to  the  corona 
utiil  Irinintrd  oO'  al  the  sidi?s  and  beneath,  leaving  enough  to  cover 
llie  jrliius  halfway.  The  mucous  menihnine  luid  tlie  skin  arc  nest 
Btilchod  together  with  catgut.  A  strip  of  ic"|otnrtii  giiuze  i--^  then 
wound  around  tlie  organ,  leaving  the  meatus  exposed  &uOieiently  for 
urination.  A  eontiom  with  an  opening  cat  in  the  end  may  lie  pat  on 
til  ki-cp  tlie  ilressjiipi  tii  (iliice  ( I'ark).  The  parts  nsmUly  heal  within 
ten  days  or  two  wci-ks, 

TtfMons  f>y  THI-:  Pbms. — The  most  common  tumors  arv  juipillnma 
ami  rjtifhi-lioma.      Kpilhelloma  occuii*  mo«t  frcijuetitly  on  the  glans 
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or  inner  side  of  the  foreskin  of  men  past  forty-Hve,  hcginning  ok  a 
wiirt  or  cliTonic  nicer,  soiiietimes  the  result  of  sypliilitie  U-sioiis. 

Thi^  ilUtffiionia  is  iiiiidc  by  tlie  ulcenited  surfaL-e.  tlie  foul  ilJM-harge. 
the  tendehcj*  to  break  down  and  bleed,  the  iitdiiratioa,  tho  li^mlmry 
t«  spread  rapidly  and  destroy  adjaoentr  parts,  and,  laier,  euUu-ge- 
ineut  of  the  lymphatic  glanda 

Trratment. — Whcu  iLe  disciiae  is  confiiieil  to  tht'  end  «f  tin-  prp- 
pUtve,  circumcision  may  b^  siillicieut.  If  Ibe  glaiiA  ia  iiivrthtil,  tlw 
penis  should  be  iinipiitat^^d  about  an  inoli  twhincl  the  di^-asi-t)  ]»irt. 
If  the  caiM*r  iiivoh'es  the  corjmiit  isnvmtuta  wr  corjiun  irjwni/iiNrum,  the 
«otire  orpin  abnuld  be  extirpated. 

Amputation. — Divide  the  Bkin  by  a  circular  incision  about  an  inch 
»Bterior  to  the  prop<wed  section  of  the  body  of  the  orgao.  Retract 
tlifl  flap,  and  divide  the  corpora  cavernosa,  then  the  (.■orpus  spotigiv- 
fium  and  urethra,  leaving  the  latter  somewhat  longer  than  the  former. 
Arrest  all  hemorrhage,  unite  the  skin  flap  in  a  vertical  direction  over 
the  stump,  bring  the  urethra  through  the  lower  port  ion  of  the  wound, 
and  atloeh  it  to  the  skin  on  either  side  after  slitting  it  slightly  la  a 
vertical  direotiou. 

£j-^irpn^«?n.— Divide  the  scrotum  in  the  median  line,  and  dis8f?cl 
off  the  tissues  autil  the  corpus  spongiosani  and  corpora  cav^rnnaa 
arc  exposed.  Cut  the  suspensory  ligiituent  ju£t  below  the  pul>ic 
archt  pnll  the  }>enis  downward,  and  detach  the  crura  from  the  rnoti 
with  a  i>erio.steJil  elevator.  I>ivide  the  urethra,  bring  the  pnixiinal 
«nd  out,  and  stitch  it  to  the  skin  of  the  perineum.  From  four  to 
eight  vessels  may  need  ligatnrcH.  The  scrotum  is  then  nnit^l,  and  a 
dretising  iipplied.  In  any  operation  for  caocer  of  the  penis.  tli« 
inguiuul  glauda  ou  butJi  sidus  should  be  removed. 
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TUMORS  OF  THE   BREAST. 

Adenofibboma.— Tliia  is  a  fibrous  tnmor  con  twining  more  or  lOB 
idular  tisRim.  It  h  usually  enciiptsulated.  and  has  no  direct  con- 
tion  With  llie  glaiiduliir  strocture  of  the  breast. 

)Sjfw|rfoHw.— Adcnofibi-oma  occur*  moet  frequently  between  the  agea 
of  twfiity  and  lliirty-five  years,  as  a.  slow -growing,  painless,  firio 
tumor,  usually  single,  but  sometimes  multiple.  Occnsionally  it  is 
teuder  to  pressnre,  neuralgic  pain  may  be  felt,  »nd  it  may  be  soft  or 
fliictwitiug  fi-oni  cystic  cbuugos.  The  tumor  varies  in  size  from  a 
marble  loan  orange,  or  eve u  larger,  and  may  involve  the  entire  breast. 

The  fiiaffnagis  ist  made  from  abiwim  and  vudujiwHt  growths,  by  the 
abeeuoe  of  the  usual  signs  of  iiitbmiiuntioii  and  nf  marked  tenderness, 
and  by  ils  slow  gruwili  und  mobilit)\ 

Tr'-titmrnt.—ii}X<:h  Inmors  should  always  be  removed  as  »oon  as 
practicable,  not  only  to  relieve  the  patient's  apprebengioDS,  bnt  also 
to  prevent  malignant  degeneration,  wbich  sometimes  oectirs. 

C\i{<ixnM,\. — Of  the  organs  of  the  body  most  liable  tu  eanccr.  the 
breast  st^inds  third  on  the  list,  tlie  uterus  and  Ilir- stomach  being  lirst 
aad  geeond  respeetiv^ly. 

The  viirietii-s  nrit:  Seirrhus,  enceplialoid,  ei>lloid.  and  ei)ith«lioma. 
The  must  common  vari>ely  is  seirrhus.  Mammary  carcinoma  in  more 
frequent  in  the  female,  in  the  proportion  of  about  one  hundred  to 
oue,  It  may  ot'cur  as  early  as  at  twenty  years  of  age,  or  as  late  as 
seveuty,  but  is  most  frequent  about  the  menopause.  Other  things 
being  eipial,  womeu  who  have  borne  children  are  more  liable  Ui  can- 
■ocr,  pn>bably  on  neeoant  of  the  injury  to  the  breast  resulting  from 
infei^tion  or  inflammalicm  incident  to  uiolbeihood.  There  is  no  doubt 
that  tmniuatism.  asa  brui^  or  contusion^  19  often  the  exciting  c-auat^, 
and  it  is  probable  that  inilammation  alTecting  the  glandular  and  cun- 
nect.ive  tissue  acta  in  the  same  way.  The  upper  outer  ({uailrnnt  of 
the  breast  i.s  most  rn-qucntly  affected  with  cancer,  the  region  of  the 
areola  coming  next  (Gross). 

Sjfmptonui. — Seirrtius  tiegins  a»  a  hard,  nodular  growth,  immovable 
except  with  the  breiL«t.  At  first  it  grows  slowly,  and  gradually 
involv&s  the  pectoral  imiMde  and  skin,  to  both  of  which  it  becomea 
ftrmly  attiKhed.     RelractiOD  of  the  nipple  occurs  iu  the  minority  of 
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cases  from  contraction  of  the  fibrous  tnibeculce  whicli  paiw  betwwn 
the  nipple  and  the  gland,  or  from  Jirwt  iiifiltmttou  of  On.*  uii>ple 
itself  with  cancer  cells.  Sometimes  there  is  u  ili.scluirge  nf  n  blooily, 
serous,  or  milky  character  from  tie  nipple.  The  skin  lM>cumefl 
adlierent  to  the  lumor  in  about  fifteen  moiiths  (Gn»sa).  and  soon  after 

uIcfffjitcR,  prodticing  *  fan- 
gous,  hlet-diiig  iileer.  In 
the  first  fulagea  pain  isRlifCht 
and  ofti-n  neurulgic  ;  lat«r 
it  13  severe  atid  culling, 
darting,  or  l>iiniii)g  in 
character.  The  lympliatiL' 
glands  of  the  nearest  nxilla, 
anil  sometimes  those  of  tfao 
neck,  become  involved  at 
an  early  period,  but  are  not 
always  perceptible  to  the 
touch.  Cachexia  app<-4rs 
aft«r  a  while,  and  metaM- 
taaes  may  occur  in  the 
lungs,  liver,  bones,  brain, 
and  other  organs.  Pressureof  the  axillary  glands  on  the  axillary  vcio 
or  lyuiphalies  of  the  arm  may  caufw  oedema  and  enormous  awelUn^ 
of  the  arm  and  hand.  Death  oceurs  in  about  two  and  one- half  yeatK 
t'!net']i}utliml  cancer  occurs  as  a  deep-seated,  roundeil,  elastic,  fliic- 
toating  lumor  which  grows  with  great  rapidity,  sometimes  rvitchinK 
the  size  of  a  child's  head,  becomes  fixed  to  the  }H>ctoml  mii.>k*1'ea  uud 
chest  at  an  early  period,  and  soon  Iireaks  down  and  forms  ulcers  ooa- 
tainin^  large  red  or  pale  granulations  which  are  prone  to  slough  and 
bleed.     Without  treatment  deatii  usually  results  in  about  one  year. 

Atrophic  or  Ufilherinff  scirrhun  is  that  form  of  cancer  in  which  the 
fibi-oiis  tissue  is  very  much  in  excess  of  the  cells,  being  almost  por» 
fibrous  tissue.  It  is  the  least  malignant  of  ca.i'ciuoiiiata,  growing 
slowly  anil  jwrhaps  lasting  many  years.  It  is  recogiiiaed  by  the 
small  size  of  the  bronnt,  which  shrink^  inst4>ad  of  enhirg^itig,  and  tho 
skin  is  adherent  to  the  tumor,  which  is  very  hard.  Ulv(.<nition  and 
lymphatic  infection  nsually  iK'cnr  at  a  late  iwriiMl. 

liecurrcnce  after  removal  of  cancer  may  l>c  manifei^ted  /«ra//y. 
when  the  diiteiuse  ^hovs  itself  in  Ih4>  scar  or  its  immediate  vicinity, 
due  to  the  faet  that  the  growth  was  not  completely  rf-nioved,  bat 
aonie  ttf  its  bninches  were  left;  :is  rfffional  n«enrit'iiee,  whcu  it 
appears  first  in  some  neighboring  region,  as  the  axillary  cir  cer- 
vical glands;  and  genrral  fet^Utreuoe.  when  mctufilases  fortu  in  tlitt 
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'iniemiLl  organs,  tbc  lungs,  liver,  and  others  giving  evidence  of  th« 
diseaw'. 

Duiffiums  of  CarcitMmtt. — Ounocr  is  distinguisbed  from  benign  ta- 
more  of  the  brea&t  by  its  hard  aod  irregular  ebapo ;  by  ite  rapid 
growth  ;  by  its  tendency  to  bccduie  adlierent  to  tlie  skin  ;  by  rt>tnwi- 
tion  of  the  nipple  (this may  occur  in  benign  tumorsj ;  by  the  tendency 
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to  nlceratioD ;  by  ita  becoming  fised  to  the  cheat  wall ;  by  the  promi- 
nence of  paia  as  a  symptom  ;  and  by  the  involvement  of  the  lymphatic 
glands  of  the  axilla  or  n&ck. 

ftopntim.  ^Timely  and  radiciil  operation  ought  to  save  at  least  M 
ptT  cent,  of  the  cas^  and  the  moi'tality  from  the  operation  per  9e 
bhoTild  not  exceed  1  {)er  cent.  The  test  of  cure  is  the  pussogo  of  three 
years  after  thi^  operatioD  without  recurrence  (Volkraann),  Pregnancy 
hastens  the  fatal  resnlt. 

Pa«et's  DrsKAftii  OK  EprnrELiosiA  of  the  Nipple.— Thia  is  a 
form  of  slowly  progressing  epithelioma  resembling  eczema,  ^nd 
begiiiti  on  the  Kurfiu'e  of  tlio  nipple  or  areola,  as  u  chronic  iuSamma- 
tiun  with  desi|u:unation  of  the  epitbeliuui,  or  a  red  and  alcenited  sur- 
face with  a  slight  discharge  of  Woody  serum.  The  disease  may  cod- 
tluue  in  this  form  for  several  years,  the  epilht-lial  cells  gradually 
peuetraiing  the  basement  membrane  and  iuliltm.ting  the  deeper  liasaes 
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until  nodules  ran  be  felt  in  the  gland,  or  lymphatic  or  tnet«)tt«tJc  in- 
fection becttmes  evident.  The  diagnonix  from  (vzema  is  marir  by  it* 
obstinate  resi^lanre  to  treatment,  itsfertioii  uf  the  lymphatits,  and  bj 
microscopic  examlDiittni).  The  (rtatmeint  is  the  same  as  Ihait  for  oiber 
forms  of  cancer. 

SiBnuiA  OF  THB  B&ii48T.  —  All  rarieties  of  aarenma  are  me* 
with  in  tlio  breiist,  but  the  most  common  ia  the  spindle-celled, 

Sarcmiia  usually  oeciirs  in  patients  from  eipliteon  to  forty-five 
yean*  of  agt^.  begiiiuiiig  iis  a  small  painless  1  uiuiir  iit'^r  the  nipple, 
which  grows  rapidly,  reaching  the  size  of  an  oningo  or  cofoantit  in 
a  few  months,  ofteu  wilh  fluctuating  points  dtio  to  ey^tie  chnDg«& 
The  veins  in  the  skin  covering  tlio  tumor  are  diluted,  and  while  tin 
skin  is  not  involved  iu  the  disease  it  may  give  way  to  presMire,  with 
ulcei-ation  and  projection  of  the  tumor  as  a  lilcediiig  fungous  uuicb. 
The  nipple  is  seldom  retriu'ted,  but  it  may  discharge  bloody  sernm. 
The  tyniphalic  glands  of  the  axilla  are  infected  in  about  15  i>er  cent, 
of  the  ea-ses.  If  the  disease  is  permitted  to  run  its  course.  Recomhiry 
tumors  occur  in  the  langs,  liver,  and  brain,  and  death  fretiueutly 
results  in  less  than  one  year,  ^metimea  as  late  aS  three  ymrs. 

The  dkiijntmH  is  made  by  the  youth  of  the  patient,  I  lie  rapid 
growth  of  the  tumor,  the  enlarged  reins,  the  increase  in  the  surfitce 
lempcntture  of  the  breast^  the  abi^nce  of  adhesions  to  tbe  slciu,  and 
the  iufrefjuent  infection  of  the  axillary'  glands. 

Endnlki-lionia  is  a  variety  of  sarcoma  (Zieglerj,  originating  from 
the  eudullielium  of  the  blood-  or  lyinph-vesselK,  hieiuangio-  or  lym* 
phaugio-san'oiua.  By  some  it  is  rcgiirdtMl  as  cancenms.— a  traiisitioa 
tuuior  bf'tween  san-oiaa  and  carcinoma.  It  occurs  in  ehicily  i>er- 
SODS,  grows  rapidly,  causes  general  metik^tnsLs,  with  little  tendency  to 
jnfect  the  lymphatics  except  when  oeenrnag  in  the  lymphvu-asels, 
bnt  has  a  tendency  to  adhere  to  the  skin. 

Treatment  of  Malignant  Tumors  of  the  Breast. — In  1875 
Volkinann  advised  and  practised  complete  reitiorul  of  the  brcnsi, 
with  the  peclondis  niajitrnnd  minor  muscles  and  the  avJlliiTy  glnndfi, 
bnt  he  did  not  perforni  the  oi>eratiou  as  jl  rvufinr  nfthtui,  iw  iK  thmo 
hy  most  surgeons  of  the  present  day. 

typerai'wn, — Prepare  the  patient  for  the  oI^e^ati^l»  by  bhaviag  and 
disinfecting  the  chest,  neck,  axilla,  and  arm,  and  encloHing  the  iio- 
tienl's  head  and  hair  iu  a  cap  or  towel.  Separate  the  patient's 
face  from  tlie  lield  of  n[>eration  by  a  (<tcrilizeil  slieet^  bcmi'ath  which 
th«  anieethetic  i^  given,  and  <-xtend  the  arm  from  the  Rld^'  at  A  little 
more  than  a  right  angle.  Make  an  c'lti[itical  incision  ni'tniHl  the 
breast,  including  the  tumor,  well  1>eyond  the  limitii  of  the  distawe,  and 
extending  along  the  puKterior  border  of  the  iiectonilis  m:^or  tanid* 
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to  the  outer  border  of  the  axillary  space.  Divide  the  skin,  superficial 
fascia,  and  fat,  and  dissect  them  from  the  moBcles  until  the  origin 
of  the  pectoralis  major  from  the  clavicle  and  costal  cartil^es  is 
exposed.  Divide  the  muscle  at  its  origin  and  turn  it  np  with  the 
breast  until  the  origin  of  the  pectoralis  minor  is  in  turn  exposed  and 
divided.  In  many  cases  the  clavicular  origin  of  the  pectoralis  nu^or 
may  be  left,  the  muscle  being  split  out  to  its  insertion,  and  the 
pectoralis  minor  may  be  left  if  the  disease  is  not  too  far  advanced. 
The  entire  mass  of  breast  and  muscles  is  reflected  outward  towards 
the  aiiUary  space,  which  is  opened  by  carefully  dissecting  along  its 
anterior  border  until  the  axillary  vein  is  exposed.  The  insertions 
of  the  pectoralis  major  and  minor  are  divided  and  the  glands  and 
fat  in  the  axilla  and  along  the  side  of  the  chest  wall,  up  to  a  point 
beneath  the  clavicle,  are  removed.  Dissect  the  glands  and  fat  away 
from  the  axillary  vein,  artery,  and  the  nerves  of  the  axilla,  from  the 
surface  of  the  serratus  magnus,  covering  the  side  of  the  chest,  and 
from  the  anterior  surface  of  the  latissimus  dorsi  and  subscapnlaris. 
Do  not  injure  the  posterior  or  long  thoracic  and  the  subscapular 
ner\-e8.  Stop  all  bleeding  and  close  the  wound  with  sntures,  and  if 
necessary  introduce  "tension  sutures"  at  intervals.  If  the  hemor- 
rhage has  been  thoroughly  arrested,  no  drainage  is  necessary  ;  other- 
wise make  a  puncture  through  the  skiu  in  the  axilla  and  insert  a  rub- 
ber drainage-tube,  which  may  be  removed  at  the  first  dressing  after 
the  operation.  If  the  edgesof  the  wound  cannot  be  brought  together, 
Thiersch's  method  of  skin-grafting  shoold  be  used  at  once,  or  after 
granulation  begins.  The  dressing  is  applied  so  as  to  make  equable 
pressure  and  prevent  the  formation  of  dead  spaces,  which  invite  the 
accumulation  of  serum  or  blood.  The  arm  should  be  included  in  the 
dressing  and  fixed  to  the  side  by  means  of  a  bandage.  If  all  goes 
well,  the  dressings  need  not  be  disturbed  for  a  week. 
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Abbe's  substitute   for    removal  of   the 

Gnsserian  ganglion,  364 
Abdomen,  wounda  of,  410 
diagnoiiis  of,  411 
gunshot,  treatment  of,  411 
nonpenetrating,  410 
penetrating,    410 
prognosis  of,  411 
symptoms  of,  410 
treatment  of,  411 
Abscess,  138 

boil,  138 

of  bone,  239 

of  the  brain,  356 

carbuncle,  139 

cold,  138 

ischiorectal,  451 

of  the  liver,  41S 

localized.   130 

palmar,  330 

in  pancreatitis,  421 

of  the  parotid  gland,  404 

perinephric,  484 

perisplenic,  422 

ot.  the  rectum,  451 

of  the  spleeo.  422 

treatment  of.  130 
Accidents  in  hernia  operations,  478 
Acetabulum,  fracture  of,  273 
Acromegaly,  242 
Actinomycosis,    163 

dia^oHin  of.  164 

pathology  of,   103 

prognosis  of,  104 

symptoms  of.  164 

treatment  of.  164 
Adenofihroma  of  the  breaat,  520 
Adennma.  198 

acinous,   108 

raremoHC,  108 

tubular,  108 


Adynamic  ileus,  436 

Agnew,  227 

Agraphia  in  brain  tumors,  301 

Ainbum,  146 

Air-paasages,  foreign  bodies  in,  388 

Alexia  in  braio  tumors,  361 

Allis's  inhaler,  39 

sign  in  fracture  of  neck  of  femur, 

277 
treatment   for  dislocation   of  hip, 
324,  325 
Amputations,  72 

after-treatment  of,  76 

of  the  arm,  82 

at  the  carpometacarpal   joint,  81 

circular,  74 

classification  of,  72 

couical  stump,  78 

at  the  elbow,  82 

elliptical  or  oval  method.  76 

of  the   fingem,   80 

flap  method,  76 

of  the  foot.  Chopart'a,  89 

Be  Lignerolles's.  89 
Ferguaaon's,  90 
Hey's.  88 
Le  Fort's.  01 
Lisfranc's,  86-88 
mediotaraal,  89 
metatarsal  bones.  87 
Jfikulicz-Vladimiroff,  91 
Pirogofl"s,  90 
Roux's.  92 
Skey'a,  88 
subastragaloid,  89 
Sj-me'H,  91 

tarsometatarsal  joint,  88 
Tri  pier's,  00 
of  the  forearm,  81 
in  gunshot  wounds,  19 
of  the  hand.  80,  81 

metacarpophalangeal 
joint,  80 
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Amputations  at  the  hip-joint,  97 

flap,  00 

Furneaux -Jordan,  99 

Liston,   90 

Wyeth.  flS 
indications  for,  72 
indications   for  different  methods, 

76 
instruments  for,  72 
intermediate,  72 
in terscapulo thoracic,  86 
at  the  knee-joint,  elliptical,  95 

Smith's,  95 
of  the  leg,  Bier's,  95 

SMillot's,  94 

Teale's,  93 
methods  of,  74 
modified  circular,  75 
mortality  from,  79 
multiple,   70 
oral,  76 

of  the  penis,  528 
primary,   72 

for  prolapse  of  the  rectum,  448 
racket  method,  70 
secondary,  72 

at  the  ehouMcr- joint,  Dupuytren's, 
85 

Ijirrey's,  84 

Lisfrani''s.  80 

Spcnce's.  84 
special,  80 
technique   of.   70 
of  the  thiph.  Carden'a,  90 

circular,  Ofi 

r.ritti's.    !l(l 

modificil  circular,  07 

by  transfixion,  07 
of  the  foes,  87 
of  the  wrist,  81 
Atnussat,  lumbar  colostomy,  459 
Ana'sthesin.  general.  ,18 
local.  40 

Hpiiial  or  lumtinr  puncture,  48 
Aufestliclic   cliiirl.   30 
Aniestln'ties:     chloroform,   41 
cmiiinc.  40 
cold.  4(1 
ether,   -fa 
cthvl  bromide,  45 


Anasthetics ;     eucaine,  48 

mixed,  45 

morphine  and  alcohol,   46 

nitrous  oxide,  45 

and   ether.   40 

Schleich's  solutions,  47 
Anastomosis,  intestinal,  450 
Anatomical  tubercle,    167 
Anel's  treatment  of  aneurism,   217 
Aneurism,  212 

by  anastomosis.   218 

aneuriamal   varix,    219 

aortic,  221 

arterial  varix,  218 

arteriovenous,  219 

axillary,  223 

carotid.  222 

cirsoid,   218 

diagnosis  of.  215 

dissecting,  213 

duration  of,  215 

etiolog}-  of,  213 

false,  212.  218-220 

fusiform.   212 

of  the  innominate  artery,  221 

patholoffy  of.  213 

siicculoted,    212 

sign^  and  symptoms  of,  -214 

of  the  sulwlavian  artery.  2'22 

traumatic,  2'20 

treatment  of.  by  acupuncture.  218 
by   aniputation.   217 
by  .Ancl'.s  method.  217 
by  Antyllu^'s  mctluHl.  21C 
by  lirasdor'.i  method.  217 
by  coagulating  injection^, 

218 
by   compresfiion,   210 
by  digital  prc^surp.  210 
by  Ksmareh'sbandiiftc  210 
by  extirpation.  217 
by  llevinn  of  joint.  210 
by  galvanopuucture.  2l!< 
by  Ihinter'rt  method.  21T 
by  ligation.  210 
by  Maccwen'n  method.  217 
by  manipulation.  21S 
medical,  215 
mi!«-el1aneous  methods, 
218 
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AneuriBtn,    treatment    of,    by    Moore- 
Corradi  method,  213 
surgical,  216 
by  Wardrop's  method,  217 

true.  212 

tubulated,  212 

varicose,  211) 
AoeuriBmal  varix.  210 

symptom e  of,  219 
treatment  of.  220 
Angioleucitifl.  227 
Angioma,  188 

cavernous,  I8S 

diagnoBia  of,  188 

nevi.  188 

plexiform,  188 

simple,  188 
Ankle,  dislocationa  of,  328 
Ankle-joint,  excision  of,  108 
Ankylosis,  209 

bony,  209 

causes,  200 

complete,  290 

dangers  in  treatment  of,  300 

ftbrouB,  200 

partial.  200 

treatment  of,  200 
Anomalies  of  the  intestines,  433 
Anthrax.  161 

bacillus,  162 

carbuncle,  162 

diagnosis  of,  162 

oedema,   162 

prognosis  of,  162 

sj'mptoms  of.  1G2 

treatment  of,   163 
Antiseptics.  31 

Antytlufl's  treatment  of  aneurism.  216 
Anus  and  rectum,  extirpation  of,  4.57 

fissure  of,  44G 

squamouB  epithelioma  of.  4o5 
Aorta,  aneurism  of,  221 

ligation  of,  63 
Aphasia,  amnesic,  in  brain  tumors,  3tl1 

in  brain  tumors,  360 

lingiiol,  in  brain  tumors,  361 
Appendectomy,  "  gridiron"  method,  443 

oblique  incision,  444 

through  the  rectus  muscle,  445 
Appendicitis,  438 


Appendicitis,  acute,  441 
bacteria  in.  430 
catarrhal,  441 
chronic,  441,  442 
diagnosis  of,  442 
etiology  and  pathology  of,  438 
gangrenouH,  442 
obi  iterative,  440 
perforative,  442 
prognosis.  442 
recurrent,  442 
relapsing,  442 
treatment  of,  442 
Arachnitis,  355 
Ardor  uriufc.  .^QO 
Argonin  in  treatment  of  chronic  gon- 

orrluea,  512 
Argyrol    in    treatment    of    gonorrhtea, 

511 
Arterial  hsmatoma.  220 

varix,  218 
Arteries,  ligation  of;    aorta.  63 
axillary.  50 
brachial.  60 
carotid,  common,  54 
external.  55 
internal,  56 
dorsali^  pedis,  71 
facial.  57 
femoral,  56 
gluteal.  65 
iliac,  common,  63 
external.  64 
internal.  64 
innominate.  51 
intercostal,  63 
internal  mammary,  59 
lingual.  57 
occipital,  58 
palmar  arch.  deep.  62 
superficial,  63 
peroneal.  09 
plantar  arch,  60 
popliteal.  67 
pudic,  66 
radial.  61 
sciatic,  65 
subclavian.  53 
temporal,  57 
thyroid,  inferior,  58 


538 


INDEX. 


Arteries,   ligation  of;     thyroid,    Bupe- 
rior,  57 
tibial,  anterior,  70 

posterior,  68 
ulnar,  62 
vertebral,  58 
ArteriorenouB  aneurism,  219 
Arteritis,  211 
acute,  211 
atheroma,  211 
causes  of,  211 
chronic,  211 
pathology  of,  211 
symptoms  of,  212 
treatment  of,  212 
Artery,   Innominate,   aneurism   of,   221 
middle  meningeal,  location  of,  354 
subclavian,  aneurism  of,  222 
Arthralgia,  292 

Arthrectomy  (see  Excision),  100 
Arthritis,  291 

acut«  suppurative,  2B1 
causes  of,  291 
pathology  of.  2dl 
symptoms  of,  291 
treatment  of,  291 
diathetic.   2flf) 
of  the  exantlicmtita,  292 
gonorrhiriil,   2!*- 

ATtl,ra\!zia.  292 

(')IIIH('^>   of.    2n'2 

ctirimic,  292 
ii|iiTiiti'in  in,  292 
fymptfuiis  iif,  292 
trrjilmeiit   "f.   292 
infi'ftinu-..   291 
(ulN-rculiin-.  2'.>^ 
viirii'lii'-  <if,  291 
A-fi)si7i  iinil  iulli-p(l^^i^*,  31 
A-p[)tir'  \niiinil  icviT.  119 
,\^htiiir>t.  in,  79 

lii-fi  (if  (li~ln(iit ion-  "f  spine  '(117 
.\-[iiriili<iii.  ll.'j 

A-lra;.Mlii-'.    iti-lm'iit  inn    nf.    .'129 
<-\ri.i.,n  i.f,   ino 
fj^itnri'  nf,   2K'^.  2Sn 

AtlnT..tlKI,    211 

Atc.nv  'if  ilic>  liliiil.I.T.  J94 
r:i -  I.f,  491 


Atony  of  the  bladder,  pathologicsl,  4H 
physiological,  4(U 
treatment  of,  494 

Atrophic  or  withering  scirrhiu  of  the 
breast,  530 

Avenoliths,  433 

B 
Baccelli,  carbolic  acid  in  tet&DUs,    155 
Bacillus  coli  communis  in  appendicitia, 

43D 
Bandages,  122 

elbow,  126 

eye.  Borsch's,   125 

figureKif-8,  125-127,   129 

finger,  128 

foot.  129 

forearm,   127 

fourUited,  124 

hard,   130 

head,   124 

hip  or  groin,   129 

jaw.   Barton's,   125 

leg.  127 

Liebreich's,    12,5 

lower  jaw,  125 

plaster-of-Paris,  130 

roinovnl  of.    1,11 

rnlcs    for,    122 

sh'iialder,   12.1 

Kilicntc.   131 

spcciiil,    124 

stiircli.  Ml 

of  stiitnpfi,    1,30 

T-.   12.1 

thiimli.   127 

vinii'tir-.   123 

Vi-liM-iiii.  12S 
Itimil-  anil  clivrrlii'iilii  in  intestinal  ob- 
struction,   4.1.i 
Hunks's   filiform   boiiiiir,  iil.j 
I!hi1i.i(Iops  Icjr.  '2211 
ISiiikiT,    iili-ii'— i   of   hrain,    "  diin;,'ernu« 

rc;;ion,"   ;{.'>7 
Hailoii'-!  fractiirt'.  272 

jaw  Imnii;!^!'.   l2-'i 
liiisciiow's  clisi'iisc,  39,1 
lliiHsini,   lierniu,   lailiriil   I'liri-  of,   474 
Hnlilc's  !<iKii  in  frarliirf  linse  of  nkult, 
:t49 
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Berger,  86 

Bichftt,  flseure  of,  342 

Itier's  amputation  of  the  leg,  96 

Bigelow,  dislocation  of  the  hip,   323- 

325 
Bigelow'B  operation,  407 
Biliary  colic,  417 
Bladder,  atony  of,  494 

congenital    malformations   of,   481 
diseases  of,  493 
epithelioma  of,  502 
exstrophy  of,  491 
in  hernial  sac,  467,  478 
inflammation  of,  494 
injuries  of,  492 
papilloma  of,  501 
rupture  of,  extraperitoneal,  492 
intraperitoneal,  492 
mortality  from.  492 
symptoms  of,  492 
treatment,  492 
stone  in,  496 
tumors  of,  501 
Blood-letting,  11? 
cupping.  117 
leeching,  117 
phlebotomy,   118 
veneaection,   118 
Blood-vessels,  resection  of,  226 

wounds  of,  223 
Boeckman's  method  of  sterilizing  cat- 
gut, 34 
Boil,  138 

Biillinger,  actinomycosis,  1G3 
Bone-chips,  236 
Bone-drills,  2.54 
Bones,  abscess  of,  239 

astragalus,  dislocation  of,  329 

fracture  of,  288 
carpal,  dislocation  of.  320 
clavicle,  dislocation  of,  308 

fracture  of.  2a9 
coccyx,  dislocation  of,  322 
postal  cartilaRps,  fracture  of,  259 
diseases  of.  233 

fragilitas   ossium,   241 
fwteonuilacia.  240 
rickets.  241 
femur,  fracture  of.  276 
fibula,  dislocation  of,  328 


Bones,  fractures  of,  243 
hand,  fracture  of,  274 
humerus,  dislocations  of,  old,  315 
fracture  of,  263 
fracture  of  surgical  neck  with 
dislocation.  315 
hyoid,  fracture  of,  258 
inflammation  of,  233 
and  joints,  tuberculosis  of,  168 
lower  jaw,  dislocation  of,  307 

noisy  movement  of,  308 
maxilla,  inferior,  fracture  of,  257 

superior,  fracture  of,  257 
metatarsal,  fracture  of,  289 
OS  calcis,  fracture  of,  280 
patella,  dislocation  of,  327 

fracture  of,  283 
pelvis,  fracture  of,  275 
radius,  fracture  of,  272 
ribs,  fracture  of,  258 
scapula,  dislocation  of,  310 

fracture  of,  262 
sternum,  fracture  of.  258 
tibia  and  fibula,  fracture  of,  289 
tuberculosis  of,  168 
ulna,  fracture  of,  271 
Borsch's  eye  bandage,  125 
Bottini-Frcudenberg  operation,  505 
Bovee,    mortality    after    ureterocystos- 

tomy,  490 
Bow-leg.  337 

causes  of.  338 
treatment  of,  338 
Brain,  abscess  of,  356 

in  "  dangerous  area,"  357 
diagnosis  of,  307 
etiology  of,  356 
extradural.  356 
operation  in.  358 
subdural,  3iiti 
symptoms  of,  357 
treatment  of,  357 
compression  of,  35*2 

causes  of,  352 
diajfnmis  of.  ,153 
prognosis  of.  3.'i3 
sj-mptoms  of,  352 
treiitment  of,  353 
concussion  of,  351 

causes  of,  351 


540 


INDEX. 


Brain,     concussion     of,     pr(^n><>^'B     °f> 
352 
symptoms  of.  351 
termination  of,  352 
treatment  of.  352 
con  tit  Hi  on  of,  351 
laceration  of,  351 

by  contrecoup,  351 
and  membranes,  cephaloeele.  350 

diseasea   and    injuries  of, 

350 
epilepsy,  363 
hydrencephalocele,  350 
hydrocephalus,  acquired, 
350 
acute.  350 
congenital,  350 
symptoms  of,  350 
tapping    lateral    ven- 
tricles in,  351 
treatment  of,  351 
inflammation  of,  355 
causes  of,  355 
prognosis  of,  356 
symptoms  of,  355 
treatment  of,  355 
intracranial     hemorrhage. 

moninpoi-ple,  3.50 

lIlirTl'Cl-IllllLlllS.   .t.")© 

motor  oH'ns  of.  344.  346 
(ipiTationH    on.    general    technique, 

sinuseH  of,  inflammation  of.  3.i6 

Ciiilse;"   of,    ,1."iO 
Hj-mploiiis  of,  3.")0 
tri'iitnient  of,  3."ifl 
topogriipliy     (m'i'    Cranial     topog- 

rii|.hy).  :i4'2 
tuiiuirs  (if.  H.'iS 

ii|iliiisLti   in.   3t>0 
i-iu'i'iiioiiiiitii.  3-'>8 
cyslM.  :(.-.H 
diiij^iicsiM  of.  3ti"2 
etiolojjy  iif.  :ff')0 
frdpiency  iitul   variety  of. 

gliiuniL.  H.'tH 
iKiniiiiijiiuiiis  heniianop- 

.-ill.  ;fui 


Brain,  tumors  of,  location  of,  358 

percentage   operable,  35B. 

360 
results  of  operation,  362 
sarcoma,  358 
SUrr's  table  of,  359 
symptoms  of.  360 
focal,  360 
general,  360 
syphilitic,  358 
tuberculous,  358 
treatment  of,  362 
wounds  of,  354 

crowbar  case.  354 
gunshot,  354 
penetrating,  354 
treatment  of,  355 
Brasdor,  aneurism,  treatment  of,  217 
Braun,  entero-anastomosis,  431 
Breast,  adeno fibroma  of,  528 
cancer  of,  52& 
sarcoma  of,  532 
tumors  of,  529 
Brewer  on  Talma's  operation.  416 
Brieger,  155 

Br  in  ton  and  Welch,  gastric  ulcer.  423 
nrisemcnt  forct   treatment  of   tali{><'«, 

340 
Dronchiectasis,  a  cauae  of  brain  al>see^i*. 

3o() 
Hrophy.  umnoplosty.  403 
Hrynnt.    "  Imllooning"    in    strieturc   of 

the  rectum,  4.')4 
Itnlionoeele.  400 
Buck's    extension    in    fracture    of    the 

femur.  -'HO 
Bum,  ino<'ulation  with  the  gonoooccu", 

.-.10 
Bunion.  .13;t 
ItiirnH  )intl  M-nl<l».  20 

Roentgen  ray.  30 
Burrs  irrigiitor,  511 
Bursitis.  333 


Ciichcxin   Btrumipriva  after    thyroidec- 

liiiiiy.  3ii.'> 
Ciillowuv's  sign  in  di'tlocation  of  shoul' 

cier.  31  ;i 
Cilnietti'.  antivenene,  15 
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Carbolic  acid  in  treatment  of  hydrocele, 

523 
Carbuncle,  13n 
Carrinome.  IM 

atrophic  ncirrhuti.  11)9,  200 
of  the  breast,  52fl 

iliafnioitiH  of,  531 
prognosis  of,  .^31 
sj-mptoms  of.  529,  530 
chronic  cancer,  ]n9 
clinical  character  of,  199 
rolloid  cancer,  200 
diagnosis  of,  200 
duration  of.  200 
encephaloid,  199,  200 
epithelioma,  199-201 
hard,  190 
histology  of.  199 
of  the  kidney,  485 
medullary,  200 
origin  of.  109 
round-celled,  hard,  190 

foh.  200 
Bcirrhus.  199 
of  the  Ntomach.  425 
of  the  testicle,  520 
of  the  tongue,  40.5 

diagnosis  of,  406 
aymptoraiTof,  405 
treatment  of,  406 
varieties  of,  199 
Carden's  amputation  of  the  thigh.  96 
Caries  sicca.  298 
Carpal  bones,  dislocation  of,  320 

fracture  of,  2T4 
Carpometacarpal  dislocation,  .121 
Carter,  Bolton  on  duodenal  ulcer.  438 
Casper,  urctcrcyfitoscope,  502 

stricture  of  the  ureter.  489 
Cuxtration,  521 

Catheter  or  sound,  introduction  of.  518 
Catheters,  scales  of,  307 
CcImus,  treatment  of  hernia,  473 
Cephatocelc.  3oD 
Cerebral  localization.  342 

flexure  of  Itichat.  342 
fissure  of  Rolando,  3-12.  .144 
fissure  of  Sylvius,  344 
intraparietal  fissure.  •14>'i 
Kriinlein's  method,  343 


Cerebral  localization,  median  fissure,  342 
motor  areas,  345 
operations,  general  technique, 
345 
Chancre  of  the  tongue,  406 
Chancroid,  182 
bubo.  183 
complications,  133 
Ducrcy's  streptobacillus,  182 
duration  of.  183 
etiology-  of,  182 
mode  of  acquisition,  182 
pbagcdtena  in.  183 
aj'mptonis  of,  182 
treatment  of,  183 
Cheyne-Stokea  reflpiration  in  abscess  of 
the  brain,  357 
in  concussion  of  the  brain, 
332 
Chiene's  method  of  locating  the  fissure 

of  Rolando,  343 
Chionyphe  Carteri  (see  Actinomycoitie), 

164 
Chipault  and  Callot,  Pott'i)  disease,  for- 
cibly straightening,  376 
Chloride  of  calcium  in  hemorrhage,  419 
Chloroform.  41 

Choked  dibk  in  brain  tumors,  360 
Cholangcitis,  41S 
Cholecystectomy,  420 
Choi ccystendy sis,  420 
Cholecystenterostomy,  421 
Cholecystitis,  suppurative.  acut«,  417 

chronic,  417 
(.  holecystoatomy,  419 
Cholecystotomy.  420 
Cholcdoc'hcntcrostomy,  421 
Cholcdochotomy,  420 
Cholelithiasis.  416 
Choldithotrity,  419 
Chondroma,  sites  of  occurrence.  191 
Chcpart.  amputation  of  the  foot,  80 
Chordec,  ."iOn 

treatment  of,  .')12 
Chylocelc.  2.10 
Chyluria,  230 
Circulufl   vitiosus.   430 
Circumcision,  527 

Clarke.  \V.  H..  treatment  of  tuberculosis 
of  the  bladder,  406 
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Coxalgia.  2f»3                                                      ^M 
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^^H              Connell  aulure.  4S0 
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^^H              Connor,  gngtrwtoniy,  432 

Curtis,                                                         ^^H 
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^^H             Ooatrecoup  in  fracture  of  the  skull,  347 

^^^1 

^^H                      in  lacerstioa  of  the  britin,  351 
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^^^^^^      Contusion*,  0 
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^^^^^H             of  the  alHlomeD,  410 
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^^^^V                thi"  brnin. 

VyataatMpc.  502                                         ^^^^M 

^^H                     of  the  lunp*  and  pleura,  300 

Cyal«  and  cystic  tuniotB,  204                  ^^^^H 

^^H              Cooper,  hypodemiatk'  injpctionn.  IM 

ey«ttinkatH.  '201                   ^^^^H 

^^M             Ca{>A'1>it  Lti  I9.C  tt^altncntof  g9aprrb««, 
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^H          fill 

«3trnvaBBti«n  rv«it«,  £A4           ^M 

^^H              CoprostMiiis,  4X3 

exudation  eyftU.  :!ni                  ^H 

^H            Cornil. 

retention  (ry*t».  '!(H                ^M 

^H            Corni, 

wfliuctvuB  cysla.  i04            ^^^H 

^^H              Cottert^ll,  Rdward.  »erothcrKpjr  in  ttyph- 

Irt'atnienl  of,  204.  2(U      ^^H 

^H 

con^mitul,  u(  tW  kidnt'T',  482        ^^^H 

^^B              CounHlman.  1.  130 

of  Ihn  panerxaa.  421                           ^^^^| 

^^M            Count^rirriiation.  114 
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CKcray.  treatment  uf  hrrnia,  4?3           ^^^^t 

INDEX. 


543 


Dk    Costa,    treatment    of    hemorrhage 

from  the  lung,  SDT 
Dangerous  area,  357 
Decortication  of  the  kidney,  489 

of  the  lung.  398 
Delanglode,  treatment  of  dislocation  of 

hip,  307 
Deiajed  union,  252 
De  Ligneroltea,  amputation  of  the  foot, 

89 
De  Lorme,  ligation  of  plantar  arch,  69 
Dennis,  33,  253 

Dermoid  cyst  of  the  tongue,  405 
Diastasis,  302 

Didot  operation  for  syndactylism.  336 
Diseases    and    injuries    of    brain    and 
membranes,  350 
of  the  bladder,  493 
of  the  prostate  gland,  503 
of  the  scalp  and  skull,  346 
of  the  urethra,  508 
Disinfection  of  the  hands,  36 
Dislocations,  302 

amputation  in,  306 

of  ankle,  328 

of  astragalus,  329 

bilateral,  303 

of  carpal  bones,  320 

of  carpometacarpal  joint,  321 

causes  of.  304 

of  clavicle,  308 

acromial  end,  309 
complications,  309 
sternal  end,  308 
symptoms    and    signs    of, 

308 
treatment  of,  309 

by    flgure-of-8    band- 
age, 309 
Stimson's  method,  309 
of  coccyx,  322 
complete,  303 
complicated,  303 
complications  of.  304 
compound.  303 

treatment  of,  305 
congenital,  304 

conservative  treatment  in,  305 
double,  303 


Dislocations  of  elbow.  316 
backward,  310 
complications  of,  319 
divergent,  317 
lateral,  316 
symptoms    and    signs   of, 

318 
treatment  of,  319 
varieties  of,  316 
of  fibula,  328 
general  considerations,  302 
habitual,  304 

of  hip,  anomalous  varieties,  326 
causes  of,  323 
complications  of,  324 
congenital.  306 
causes  of,  306 
diagnosis  of,  306 
treatment  of,  306 
bloodless  method, 

306 
by  incision,  306, 
307 
hooking  up  sciatic  nerve, 

325 
inward     (anterior),    323, 

324 
obstacles  to  reduction,  321 
outvard  (posterior),  323 
symptoms   and   signs  of, 

323 
treatment    of.    by    Allis's 
methods,  324,  325 
by  older  methods,  325 
Y-ligament,  325 
incomplete,  303 

of  the  inferior  radlo-ulnar  articu- 
lation, 320 
of  knee,  327 

complications  of,  328 
of  lower  jaw,  307 

bilateral.  307 
causes  of.  307 
<-nm plications  of.  308 
habitual,  308 
old  irreducible,  308 
subluxation,  307 
symptoms   and    signs 
'  of,  307 
treatment  of,  308 
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Ditlocationi  of  lower  jaw,  nnfUtermI, 
308 
of    tMtacmrpophaUngeal    krtieuU- 

tion,  321 
multiple,  303 

obstacles  to  reduction  in,  308 
old,  303 
of  patella,  327 
pathological,  303 
pathology  of,  304 
of  the  pelvis,  322 
of  the  penis,  526 
of  the  radius  alone,  317 
recent,  303 
resection  in,  303 
of  the  scapula,  310 
secondary  excision  in,  30ff 
of  the  shoulder,  310 

complications  of,  313 
with  fracture  of  surgical 

neck  of  humerus,  315 
intracoracoid,  311 
lusatio  erects,  312 
old,  315 

dangers  in  reduction 
of,  316 
open  srthrotoniT  in,  315 
reduction  by  direct  repo- 
sition, 313 
by      extension      and 
count«rex  tension, 
313 
by      extension       nnd 
oountcrextension 
with  a  fulcrum,  314 
by   Kocher'a    method, 
314 
Hubacromial.  312 
siiticlavieulRr,  311 
Biil>corflcoid,  311 
subglenoid.  311 
subKpinoiio.  312 
subtricipital.  312 
suprajilpnoid.  .112 
symptoms    nnd    Kigns    of. 

312 
treatment  of,  ni3 
viiripties  of.  311 
nimiile,  30.1 
single,  303 


Dislocations,  special,  30S 
of  the  spine,  367 
spontaneous,  303 
Stimson's  table  of.  303 
subastragaloid,  329 
symptoms  and  signs  of,  304 
table  of,  303 
of   tarsus,    metatarsus,    and    pbi^ 

langes,  329 
of  thumb,  321 
total,  303 
traumatic,  303 
treatment  of,  305 
of  ulna  alone,  317 
unilateral,  303 
varieties  of,  303 
Tolnntaiy,  304 
of  the  wrist,  320 
Diqilacement   of   the   semilniiar   outl- 
lagee  of  the  lowe.  300 
of  tendons,  333 
Double  inclined  plane  in  fracture  of  the 

femur,  280,  282,  283 
Drainage  in  wounds  of  the  *MiHHifw, 

412 
Dnunmond,  operation  In  drrboaia  of 

the  liver,  416 
Ducrey's  etreptobuciltus,  182 
1)u^H*a  sign  in  dislocation  of  shoulder, 

312 
Duodenum,  ulcer  of,  438 
Duplay,  operation  for  hypospadias,  52C 
Dupuytrcnn  amputation  at  the  shoul- 
der-joint, 85 
contraction.  33^ 
splint  for  Pott's  fracture,  287 
lluret  and  Miles,  cause  of  concussion 

of  brain.  351 
I)j-namic  ileus,  438 

E 

Kcohymosis,  D 

Kctopia  vesic*.  4!ll 

Kdcbohls,  decortication  of  the  kidney. 

4,S9 
Effect*  of  electricity,  29 

of  cvtrcmcs  of  temperature,  26 
Ftbow,  dislocations  of,  316 

excision  of.  105 
KIcphantiasis,  229 
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Embolism,  148 

Emergency    Hospital,    mortality    from 

hernia  operations  at,  470 
EmpbyBcnut  in  wounds  of  the  lung  and 

pleura,  397 
Empyema,  308 

of  the  bony  BiDUses  of  the  nose,  386 

double,  308 

of  the  ethmoidal  cells,  386,  387 

etiology  of,  308 

of  the  frontal  sinus,  386 

of  the  maxillary  antrum,  386 

of  the  sphenoidal  sinus,  387 

symptoms  of,  308 
Encephalitis,  355 
Encephaloid  of  the  breast,  530 
Endarteritis,  212 
Endothelioma,  196 

of  the  breast,  532 

organoid  sarcoma,  106 

sit«8  of  occurrence,  197 
Enterectomy,  458 

indications  for,  450 
Entoro-anastomoaia,  431 
Enteroliths,  433 
EnteropUsty,  458 
Enterostomy,  468 
Enterotomy,  458 
Enuresis,  493 
Epididymitis,  519 

causes  of,  519 

symptoms  of,  519 

treatment  of,  512,  619 
Epilepsy,  general,  363 

Jacksonian,  363 

local  or  focal,  363 

treatment  of,  363 
Epiphyseal    separation  of  femur,  276, 
270 
of  head  of  femur,  275 
of  head  of  humerus,  266 
of  humerus,  268 
of  lower  end  of  fumur,  270 
of  radius,  273 
Epispadias,  526 
Epistaxis,  383 
Epithelioma.  201 

of  the  bladder,  502 

columnar,  202 

cylindrical,  201,  202 


Epithelioma,  diagnosis  of,  202 

etiology  of,  201 

histology  and  general  character  of, 
201 

of  the  nipple,  531 

of  the  penis.  527 

sites  of  occurrence,  202 

squamous,  201 

symptoms  of.  201 

treatment  of,  202 
Epulis,  180,  191,  196 
Equinia,  160 
Erosion,  100 
Erysipelas,  complications  of,  154 

diagnosis  of,  153 

meUsUtic,  153 

neonatorum,  153 

phlegmonous,  153 

prognosis  of,  154 

of  scalp,  347 

treatment  of,  154 

wandering,  153 
Erysipeloid,  154 
Escber,  owophogectomy,  410 
Esmarch's    apparatus    for   hRmostasis, 
73 

chloroform  inhaler  and  dropper,  43 
Estlaender's  operation,  399 
Ether,  38 

and  chloroform  compared.  44 
Ethmoidal  cells,  empyema  of,  386,  387 
Excision,   100 

of  ankle,  108 

of  astragalus.  109 

of  bones  in  talipes.  340 

of    cervical    sj-mpathetic    ganglia, 
305 

of  clavicle,  103 

of  elbow.  105 

in  hip-joint  disease,  297 

of  hip-joint,  106 

indications  for,  100 

instruments  for.  100 

of  jaw,  lower,  102 
upper,  101 

of  knee-joint,  107 

of  metacarpophalangeal  joints,  106 

of  metatarsophalangeal  joints,  109 

of  OS  calcts.  108 

of  scapula,  103 
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^^^546                                                                                  ^^^^^^^^H 

^^H             Kxci-^ioR  af  nliouldcr- joint.  104 

Fibula,  fracture  of,  -iit,  £87'         ^^^^^| 

^^^^^^               ol  In  r  30 1 II  (>  la  tarsal  jniut.  100 

FinnFy'a  o[wrstion,  431                            ^^^^| 

^^^^^B            of  tvngue,  KiKber's  method,  4D7 

Finsen,  nHrikviolct  nj*.  171                  ^^^^| 

^^^^^^1                            tiiortatlly  fram.  407 

^^H 

^^^^H 

Fissure  of  the  anua,  444                           ^^^^| 

^^^^H                            WhiUbeAil'a  metbod,  407 

Fistula                 4S2                                   ^^^H 

^^^^H                  wriat.  1  oa 

cauMs  of.                              ^^^H 

^^^f^^      EjioplitKaluiiT  goitre,  505 

syiupUnnv  of,  i$2               ^^^^1 

^^ft^^     Eutrophj*  of  the  blatlricr.  401 

trcAtincnt         453               ^^^^| 

^^^^^B                            treatment                Tifaj^dr^ 

varietiM                            ^^^^| 

^^^^F                                         mt^tli^,  401 

>nd  Binua,  141                                 ^^^^| 

^^M                                            VV'ood'«  melliod,  41>1 

diagnosiB                           ^^^^| 

^^H            EstetiHioti  and  Mvuttl^r^xUtmieii  in  di«- 

trMitnietiL  of,  141                ^^^^1 

^^M                 locfttian.  SO.'i 

of  ihc  urfl«r,                                        ^^^H 

^^H               Extirpalion    of    the    anus    and    riwtutn. 

urethral,  517                                        ^^^H 

^H 

F[ow«r.  dielwrationa  of  chcialtlcTi  $11           ^H 

^^H                     of  the  pL'niA,  !i2S 

Focal  symptoms.  337.  3<K)                        ^^^^| 

^^^L^^      ExtrBvarMition  of  urln^.  5£4 

Foot,  ftmputationa  of.  S7                         ^^^^H 

fraclurr        289                                   ^^^H 

^^^P 

Forearm,  fracture  of.  270                        ^^^^| 

^^^F              Fasciii.  DupuytrVnV  conlriictioii.  3S6 

For^ifpi  Ifodies  in  the  iatpAtlnc*.  433              ^^ 

^^H             Fat  embolifiin,  24 

in  tlic  crsophagu*.  408               ^^^H 

^^H^                            diu^osis  or,  25 

in  the  rcrlum.  446                      ^^^H 

^^^^^^1                     in  frnctiirc  of  femur,  279 

in  tti«  jitiMnacli,  423                    ^^^H 

^^^^^^M                   |)nthfl1o);y 

Forwood,  ({unsboL  wuunds.  17  •               ^^^^H 

^^^^^^M                      [iro)>nneis          2S 

Pournier,  170                                                            ^^M 

^^^^^^P                    Nyrnptiimt  of. 

Fowli^r.  nlieorption  in  peritonitis,  4t3           ^M 

^^^f                            trpatni(?nt  of.  SO 

dH^urlicMitioii  of  the  lung.  3V8                ^| 

^H             Fcvat  fifl\\\a.  445 

Frttcture  of  nrct^ltiiluni.  '273                            ^M 

^^1                     impnclion.  433,  44U 

Agnew'a  BpUnl.  2B4                                         ^M 

^^H                     Lnv«iitiDcn(«,   4,H 

amhulAtary  treatment  of.  SSI                 ^M 

^^H             FcintirrtCi  satiil'ite  tnr  rocainD  pois«n- 

ankjIasiH  after,  250                                   ^H 

^m              48 

of  Ibf  agtragalua.  288.  289                ^^^H 

^^B            Feliiti-t,    ^xpcrimeni    on    el»«ticit7'   4'f 

Barton's                                               ^^H 

^H 

•boi:,                                                       ^^^1 

^V             Folon,  3ni 

BU'ck'e  cxtcnHioB  in,  281                   ^^^^H 

r           •        Frniur,  fratlure  of,  374 

of  carps)  txincs,  274                         ^^^^H 

^^^              FDngtr.  rt«ull  of  iiPpliTectftmy.  4S& 

^^^^1 

^^b                     HUinc  tn  ihr  kidnry,  48Q 

««u«M  of,  247                                      ^^^H 

^^H                     ureUroplaotr.  4PU 

circumsLaatial  si^a  of,  248             ^^^^H 

^^H            FergusaOB.  anipuL&linn  t>t  tlie  fool,  IM 

of  vlaviclc.  iSV                                           ^1 

^^H             Fibroma.  dia^iMl»  of,  190 

complications  of,  3S9                ^M 

^^K                      epiilia, 

etiology  of.  2SP                           ^M 

^^^^^^L             fltirniiirnma,   ISA 

fr<>i\wnry  of,  SA9                        ^M 

^^^H 

synipUimB    and    si^a    of.        ^M 

^^^H 

H 

^^^^^^r             malluM-iini  ntirnnum,  tUB 

b^alinenl   of,   by   figure-        ^M 

^^V                    painful  eubcutnnroiiK  tubercle,  ISO 

of-8  bandagf.  241            H 

^^H            Fibula,  ■■tirvut iin-H  of,  .138 

Uoorp'a  dreMing.  261         H 

^^^^                   dinWaLionn  of   S'i^ 

opvrnlion,  24£                   ^M 
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Fracture  of  claTicle,  treatment  of,  recum- 
bent position,  260 
Sftjre'B  method,  200 
Velpeau'fi       dreBsing, 
201 
cloaed,  245 
of  coccyx,  275 
CoIleB'«,  272 

deformity  after,  273 
treatment  of,  274 
comminuted,  246 
complete.  245 
complicated,  240 
complications  of,  2S0 
compound.  245,  255 
of  costal  cartilages,  259 
crepitus  in.  24S 
deformity  in,  24?,  255 
delayed  union  in,  250,  282 
dentatcd.  245 
depressed,  246 
diagnosis  of,  24 S 
direction  of  line  in,  245 
-diHlocations  of  the  spine,  3S6 
displacement  in,  247 
double,  246 
dressings  in,  252 
emphysema  in,  250 
epiphyseal  separation,  247 
fat  embolism  in,  250 
of  femur,  276 

compound,    treatment   of, 

283 
condylar,  279 
epiphyseal  Reparation.  279 

of  head.  276 
extracapsular,  277 
head,  276 
intercondylar,  279 
intracapsular,  277 
lower  extremity,  279 
causes  of.  279 
complications  of, 

279 
symptoms       and 

signs  of,  279 
treatment  of,  279 
neck.  277 

causes  of,  277 
NPlaton's  line,  27S 


Fracture  of  femur,  necic,  symptoms  and 
signs  of.  277 
treatment  of,  279 
shaft.  278 

causes  of,  279 
complications  of,  279 
symptoms   and   signs 

of,  279 
treatment  of,  279 
supracondylar,  279 
T-shaped,  279 
treatment  of,  in  children, 

293 
trochanters,  277 
upper  extremity,  276 
fissured.  246 
of  foot,  288 

complications  of,  289 

compound.  289 

etiology  and  pathology  of, 

288 
symptoms   and   signs   of, 

289 
treatment  of,  289 

by  operation,  289 
of  forearm,  270 

both  bones,  causes  of,  270 
complications  of, 

270 
symptoms      and 

signs  of,  270 
treatment        of, 
270 
varieties  of,  270 
gangrene  after,  250,  252 
greenstick.  246 
gunshot.  246 

Hamilton's  dressing  in,  284 
of  hand,  274 
hemorrhafre  in,  250 
of  humerus,  263 

causes  of,  266 
complications  of,  266 
epiphyseal        separation, 

265,  266 
frequency  of.  263 
head.  204 
lower  extremity,  207 

treatment  of.  by 
operation,  269 
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Jtnatan  of  humerus,  anek,  uwtomiMl, 
26S 
■tugicfti,  28S 
tlu{t,29e 
■upracondflftr,  208 
qrmptonu   and   rigiu  of, 

260,  2«,  268 
T-fractun,  268 
trMtment  of,  2S6-S68 
taberoatties,  260 
upper  eztremitf,  26S 
nrletiM  of,  2M 
of  bfold  bone,  258 
of  ilium  and  iachlum,  276 
impacted,  246 
inoomplete,  246 
of  inferior  maxilla,  2S7 
Intracapnilar,  246 
of  larTux,  S87 
irfleg,  280 

both  bonea,  286 
eaoaea  of,  286 
epiphTaeal  aeparation,  287 
lowar  end,  286 

Pott'B,  286 
•hafta  of  bonet,  286 
symptoms    and    signs   of, 

280 
treatment  of,  287 

tenotomy  in,  287 
upper  extremity,  285 
longitudinal,  245 
of  malar  bone,  256 
massage  treatment  in,  251 
of  metacarpal  bones,  275 
of  metacarpus,  274 
of  metatarsal  bones.  289 
multiple,  246 
of  nasal  bones,  256 
oblique,  245 
of  OS  calcis,  288,  289 
of  OS  pubis,  275 
of  patella,  283 

results  of  operation,  286 
treatment  of.  by  Agnew's 
method,  284 
by   Hamilton's  meth- 
od, 284 
by  operation,  2S5 
pathological,  247 


Fracture  of  pelvia,  C7S 
of  penis,  626 
of  phalanges,  274 
Pott's,  286 
prognosis  In,  248 
of  mdins,  272 

varieties  of,  27S 
reduction  of,  201 
repair  of,  248 
rereraed  CoUea's,  272.  278 
of  ribs,  258 
of  saemin,  276 
of  scapula,  262 

aeromlon  process,  2tt 

body,  262 

Goracoid  proeess,  262 

^entrfd  oaTi^,  2S3 

spine,  262 

Borgiesl  ns^,  26S 
simple,  245 
of  skull,  147 

ot  the  base,  S47-S4f 
prognoaisof,  S49 
aymptoms  of,  340 
trsatmsnt  of,  340 

complete,  347 

compound,  347 

by  contrecoup.  347 

depressed,  347 

by  diastasis,  347 

etiology  and  pathology  of, 
347 

fissured.  347 

incomplete,  347 

punctured,  347 

repair  after.  348 

simple,  347 

stellaU,  347 

of  the  vault,  347,  348 
complications  of,  348 
symptoms  of,  348 
treatment  of,  348 
special,  256 
spiral,  245 
splints  in,  251 
spontaneous,  247 
sternum,  258 
superior  maxilla,  257 
symptoms  and  signs  of,  247 
T-shaped,  245 
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Fracture  of  tibia  and  fibula,  285 
oblique,  28S 
T-shaped,  285 
transverse,  28fi 
vertical,  285 
transverse,  245 
treatment  of,  250 

by  permanent  fixation,  251 
of  ulna,  271 

Bymptoms    and    signs    of, 

271 
treatment  of,  271 
varieties  of,  271 
ununited,  252 
V-shaped,  245 
varieties  of,  249 
Y-shaped.  245 
Fragilitas  oseium.  241 
Franke,   F.,   removal   of  the  pancreaa, 

421 
Frontal  sinus,  empj'ema  of,  386 
Frost-bite,  28 

Fuller,  craniotomy  for  microcephalua, 
350 
on  stripping  seminal  vesicles,  520 
treatment  of  microceptaalus,  360 
Fumeaux -Jordan,    amputation    at    th« 

hip-joint,  DO 
Furuncle,  138 

ft 

tiall-bladder  and  bile  ducta,  injuries  of, 
416 
operations  on,  418 
tumors  of,  418 
Oall-Btonea,  416 
causes  of,  417 
frequency  of,  417 
symptoms  of,  417 
treatment  of,  418 
Ganglion,  332 
'Gangrene,  142 
ainhum,  146 
bed-sore,  1-15 

from  burUM  and  frost-bites,  144 
cancrum  oris.   144 
coagulation  necroais,  142 
decubitus.  145 
diabetic,  145 
dry,  142 


Gangrene,  ergotism,  146 

etiology  of,  142 

fulminating,   143 

gangrenous  emphysema,  143 
stomatitis,  144 

hoapiUl,  144 

malignant  cedema,  143 

moist,  142 

neuropathic,  146 

noma,  144 

Reynaud's  .disease,  145 

senile,  142,  146 

simple  traumatic,  143 

symmetrical,    145 

symptoms  of,  143-145 

traumatic  spreading,  143 

treatment  of,  146 

varieties  of,  142 
Gaaserian   ganglion.  Abbe's  operation, 
384 
removal  of,  383 
Gastrectomy,  432 

mortality  from,  432 
GastrodiaphanoBCope,  426 
Gastroduodenostomy,  431 
Gastroenterostomy,  4 20 
Qastrogastrostomy,  427 
Gastrolysis,  427 
Gastropexy,  427 
Gastroplasty,  427 
Gastroplication,  427 
Gastrorrhaphy,  427 
Gastrostomy,  427 
Gastrotomy,  427 
Genu  extrorsum,  337 

recurvatum,  338 

valgum.  337 
Gerster,  130 

Gibson,  mortality  of  enterectomy,  459 
from      operations      for     gan- 
grenous bemla,  470 
Girdner's  telephonic  probe,  19 
Glanders,  acute,  100 

bacillus  of,  160 

farcy.  160 
Goitre,  303 

etiology'  and  pathology  of,  393 

exophthalmic,  395 
etiology  of,  305 
treatment  uf,  395 
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Goitre,  prognosis  of,  394 

symptoms  of,  393 

treatment  of,  304 

varieties  of,  303 
Goldthwaite,   metataritalgia,  341 
Gonangiectomy,  505 
Uonococcus,  508 

in  the  blood,  202 
Gonorrhtea,  508 

caUrrhal,  510 

causes  of,  508 

chronic,  510 

treatment  of,  512 

com  pi  it-fit  ionn  of,  treatment  of,  512 

diagnoHis  of,  510 

duration  of,  513 

flritt  sta|^,  complications  of,  600 

pathology  of,  508 

period  of  incubation  of,  500 

secoml  nta^rp,  <wmp1icationR  of,  610 

subacute.  610 

symptoms  of,  500 

third  stage,  complications  of,  510 

treatment  of,  511 
Gonorrhoea!  arthritis,  202 
GravcB'M  disease,  395 
(irnwitz.  I.IG 

(irccn.  4,  5.   148.   184.   187 
Gritti'it   nnipiiliiliiin    of    (lu-    thigh,    00 
(luinmnin  of  thi-  toiif^uc.  40(i 
Gunslock  ih'fiirmity  in  frju'tiire  of  the 

liilinci'UK.  'itlH 
Giirll.  tiililc  of  fnii-lurca.  244 


11ipmat<K('l.'.  r.n 
lla^miitiiinii.   1) 
Hu-nio|)liilii(.  220 

Irculiiiriit  rjf.  2-2i> 
nn'mrithuiiix.  :WH 
I)os<'ii.    tr<Mtnn'iit    iif    ]HTisplcnii-    uli- 

MC<'!>s.  42;i 
Hallux  viiIv'iiM.  :!41 

viiriH,  :(4I 
I!al»li'il.    iiilt'-.t iriiil   iiniiBloiiiDj.is,   4(12 
lluniillcm'^   si^TTi    in    ciifl'Xiitiiin    of    thp 

hIioilIiIit,  ril2 
li:>itinii'i-ti>i'.   .'Ill 
Hunii.  iiiti|jutiiti'in-  iif.  80 

friirliiriT-  of,  274 


Harelip,  401 

deft   palate   and,   operations   for, 

402 
complex,  401 
double,  401 
median,  401 
simple,  401 
single,  401 
Harrison,  Reginald,   renipuncture,  489 
Harris's  segregate r,  502 
Ilartley-Krause    method    for    removing 

the  Gasserian  ganglion,  383 
Haslund  on  tertiary  syphilis,  177 
Havelburg,  treatment  of  bubonic  plague, 

171 
Head,  surgery  of,  342 
Heart,  operations  on.  207,  208 
rupture  of.  200 
wounds  of,  208 
Heart  and  pericardium.  206 
injuries  of,  200 
tapping  of.  207 
wounds  of.  208 
Heinecke-Mikulicx  operation,  431 
Hemorrhage,    223 
apoplexy,  363 
arterial,  223 
capillnry.  223 
i-nuspj.  of.  22.T 
ccrcbnil.  3.13 
I'lii-isilindioii  of.  223 
e\l  Dill  II  I'll  I.  3.~i3 
intt-rniiiliiUi'.  224 
inlraiTiiniiil.  :t.'>3 
Bp<>]ilc\y.  ;t."):{ 
c\trinliiinl.  ny.t 
inio  liiti-nil   vent rii'le.  354 
prognosis.  3.'>4 
from  siniHos.  3.")4 
i4[«iiiliin('oiir-.   :i.l3 
siilHliinil.  :<r>3 
syiriptoTiis  of.  ;t."i3 
Iri'iiliiicnt  of.  3ri4 
in  jniinilicp,  4IS 
[mrcni-livdiiiloiis.  223 
priiiuiry,  224 
ri'iic'liimiiry.   224 
ii'i-iirriTil.  224 
src'OTnIiii  y.   224 
from  lh<'  -toiiiiK'h.  425 
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Hemorrhage,  subdural,  3S3 
symptoms  of,  224 
treatment  of,  constitutional,  22S 
local,  225 

resection  of  blood-vessels, 
225 
in  wounds  of  tbe  lung  and  pleura, 
397 
Hemorrhoids,  44S 

capillary  or  nsvoid,  44S 
causes  of,  449 
diagnosis  of,  449 
external,  448 
internal,  448 
treatment  of,  449 
venous,  448 
Hepatoptosis,  414 
Hernia,  463 

acquired,  403 
cerebri,  346 

clinical  varieties  of,  470 
congeniUl,  403-465 
diagnosis  of,  466 
diaphragmatic,  470 
direct  inguinal.  465 
etiology  of,  463 
external,  463 
femoral,  407 

coverings  of,  468 

diagnosis  of,  468 

operation  for,  477 
into  the  foramen  of  Winslow,  470 
frequency  of,  463 
into  the  funicular  process,  465 
general  anatomy  of,  463 
gluteal,  469 
incarcerated.  470 
infantile,  465 

encysted,  465 
inflamed,  470 
inguinal.  464 

direct,  465 

in  the   female,  operation  for, 
477 

oblique,  464 

coverings  of,  465 
internal,  463,  469 
intenttitial.  469 
in  inteHtiniil  obstruction,  434 
ischiatic,  469 


Hernia,  labial,  466 
Littro's,  470 
lumbar,  469 
of  the  lung,  397 
obstructed,  470 
obturator,  460 

operations  for,  accidents  in,  478 
Bassini's  474,  477 
Kocher's,  476 
Marcy's,  474 
Mace  wen's,  476 
Vaughan's,  476 
partial,  470 
perineal,  469 

principles  of  modem  operation,  473 
preperitoneal,  469 
reducible,  470 

results  of  radical  operations,  478 
retroperitoneal,  460 
Kichter's,  470 
scrotal,  406 
strangulated,  471 

mortality  from,  479 
pathology  of,  471 
symptoms  of,  471 
Uxis  in,  472 
treatment  of,  478 
treatment  of,  472 

radical,  473 
the  truss,  473 
umbilical,  468 

operation  for,  477 
varieties  of,  463 
ventral,  468 
Hernial  protrusions  through  the  skull, 

350 
Herniotomy,  478 
Her's  amputation  of  the  foot,  88 
Hip- joint  disease,  203 
dislocation  of.  323 
excision  of,  106 
tuberculosis  of.  abscesn  in,  29S 
diagnosis  of.  295 
etiology  of,  293 
pathology  of.  293 
prognosis  of,  206 
Sayre's  test,  295 
sUge  1,  294 
stage  2,  294 
stage  of  lengthening,  294 
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■  Bip-Jotet,    tnlwKiiliMb    of,    •tafs   tl 

Bymptoau  of,  2M  - 
trwtnant  of,  SM 

flOBrtitatioaal  ud  br- 

br  iiBtiov,  fse 

17  traetioB,  tM 

Hodsn's  qpUnt  In  fnetnra  cf  tha  Cb- 

nnr,  280,  28£ 
Hoffft,  tnfttmoit  of  coagMlUI  dkloea- 

ttcm  <rf  hip,  SOC.  307 
HoBOBTmotu  Tm— «i««Mifrf«  la  Ivala  ts- 

iBora,  361 
HOTBfl,  198 

Honl^a  ejTtoowter,  Mi 
Hotun&id'a  knee,  333 
Hsmsnu,  tructanB  of,  263 
Hnattf ,  anaiirinB,  trMtmmt  of,  tl7 
Htttdinaon's  teeth,  ISO 
HTdkOd  <7rt,  203 
BTdiktSds  of  the  Urer,  414 
n»dwneeph»loc«le,  3M 
HjdnMele,  S22 
cauBM  of,  62S 

diagnosiB  of,  523 
of  the  cord,  522 

congenital,  522 
encysted,  522 
symptoms  of,  523 
of  the  testicle,  acquired,  522 
bilocular,  522 
congenital,  522 
encysted,  522 
fatty  or  milky,  622 
infantile,  521 
treatment  of,  523 
Hydrocephalus,  350 

treatment  of.  by  lumbar  puncture, 
351 
by  tapping  lateral  ventri- 
cles. 351 
by     trephining     occipital 
bone  and   opening  sub- 
arachnoidian  space,  351 
Hydroneph  rosin.  482 
acquired,  482 
causes,  482 


Hjdron^Kwia,  wgwlfal,  6tt 

pstlkdaer  of ,  4M 

■yniptiNiu  of^  4S2 

traatDMBt  of,  483 
BjdnfhMA,  1S7 

cuuea  of,  1S7 

iiagte^ta.  IM 

hysterical,  in 

pathtdogy  of,  m 

pnfM^i  of,  IM 

traatmentof,  189 
SjiMonhM^M,  383 
Bjinthonxt  307 

X^oU  bone,  fnetnre  ot  S88 
E^rpertrophy  ol  the  pfwtat^  8*8 
HypodenMtie  iit}eetkM.  116 
Hypodanaodyila,  lit 
Bypoq^adiM,  628 
treetmest  (rf,  628 


lleH,4SS 

ntoB  «ad  lacUim,  fnwfan*  al,  278 

I^potenee^  626 

laeoatiaeaee  ot  reteBtka,  4M 

of  nriae,  493 

active,  404 
false,  494 
passive,  464 
Inflammation,  1 

of  the  bladder,  404 

of  bone,  233 

changes  in  blood  and  circulation,  1 
in  inflamed  tissnes,  Z 

etiolt^  of,  6 

results  of,  136 

suppurative,  of  the  kidney,  483 

symptoms  of,  6 

terminations  of.  7 

treatment  of,  8 

varieties  or  degrees  of,  4 
Injuries  of  the  bladder.  402 

of  the  gall-bladder  and  bile  dncta, 
416 

of  joints,  301 

of  the  lungs  and  pleura,  300 

of  the  penis,  526 

of  the  rectum  and  anus,  446 

of  the  scalp  and  skull,  346 

of  the  spine,  365 
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Injuries  of  the  spleen,  422 
of  the  urethra,  507 
and  diseases  of  the  kidney,  4S0 
of  the  penis,  525 
of  the  ureters,  489 
Inter  phalangeal  articulations,  321 
Intestinal  anastoniosis,  459 

choice  of  methods,  462 
inflated  rubber  cylinders,  462 
Laplace's  forceps,  462 
UaunseU'a  method,  461 
means  of  making,  459 
the  Murphy  button,  461 
split  end  method,  461 
obstruction,   433 
acute,  433 

from  adynamic  ileus,  436 
by     banda     and     diverticula, 

435 
causes,  433 
chronic,  433 
diagnosis,  436 
dynamic  ileus,  436 
from  fecal  impaction,  433 
from  foreign  bodies,  433 
general  symptoms,  436 
from  hernia,  434 
intussusception,  434 
prognosis,  437 

from    thrombosb    and    embo- 
lism, 436 
treatment  of,  437 
from    tumors   and   strictures, 

433 
volvulus,  435 
perforation  in  typhoid  fever,  437 
from  worms,  433 

prognosis  of,  437 
Bj-mptoms  of,  437 
sutures,  the  Connell,  400 
the  Gserny-Lembert,  460 
the  Lembert,  459 
ulceration,  437 
Intestines,    congenital     anomalies    of, 
433 
operations  on,  457 
resection  of,  458 
surgery  of,  433 
wounds  of,  410 
Intracranial  hemorrhage,  353 


Introduction  of  a  catheter  or  sound,  518 
Intubation  compared  with  tracheotomy, 

3B0 
Intussusception,  434 

causes  of,  434 

colic,  434 

enteric,  434 

ileocecal,  434 

ileocolic,  434 

termination  of,  436 

treatment  of,  437 
Involuntary  seminal  discharges,  528 
Iodine  in  treatment  of  goitre,  394 
Iodoform  in  treatment  of  goitre,  395 
Irritable  anal  ulcer,  446 
Ischiorectal  abscess,  451 


Jacob's  ulcer,  202 
Jaundice  in  abscess  of  liver,  415 
in  cases  of  gall-stones,  417 
in  cholangeitis,  418 
Jaw,  lower,  excision  of,  102 
upper,  excision  of,  lOI 
Johns     Hopkins     Hospital,     mortality 

from  hernia  operations,  479 
Joints,  ankle,  dislocation  of,  backward, 
328 
forward,  328 
inward,  328 
outward,  328 
upward,  328 
ankylosis,  290 

arthritis,  acute  suppurative,  291 
diathetic,  200 
of  the  exanthemata,  292 
gonorrhceal,  202 
infectious,  291 
tuberculous,  293 
carpal  bones,  dislocation  of,  320 
carpometacarpal,     d  isloca  tion     of, 

321 
diastasis,  302 
dislocations,  302 

elbow,  dislocation  of,  both  bones, 
316 
complications  of,  319 
divergent,  317 
lateral,  316 
radiuH  alone,  316,  317 
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Joints,  elbow,  dislocfttltm  of,  iTmptomi 
Knd  ligna  of,  S18 
tre&tment  of,  310 
ulna  ftlone,  318,  S17 
varietiM,  310 
hip  diBcwe,  293 

dislocation  of,  anomalous  va- 
rieties of,  326 
causes  of,  323 
complicattoiis  of,  324 
everted  donal,  329 
frequenc;  of,  328 
hooking    up    sciatic 

nerve  in,  324,  320 
iliac,   above  the  ten- 
don, 323 
inf  racotrloid.  32fl 
inward    or    anterior. 

323 
ischiatic,    below    the 

tendon,  328 
old,  328 
outward  or  posterior, 

323 
pnbic,  323 
supracotjloid,  320 
suprapubic,  326 
symptoms   and   signs 

of,  323,  324 
thyroid  or  obturator, 

323 
treatment,  Allis's 

methods,  324 
treatment     by     older 

methods,  325 
Y-ligaraent,  325 
injuries  of,  301 

eprains.  301 
interphalangeal,  diBlocation  of,  321 
knee,  dixlocation  of,  327 

ba(?kwBrd.  327 
complications  in,  328 
forward,  327 
inward.  327 

complete,  327 
incomplete,  327 
outward,   327 

complete.   327 
incomplete,   327 
rotary.  328 


Joints,  knee,  dialocaUon  of, 
of,  328 
loose  bodies  in,  300 
metaearpophalaageal,     dJstootkw 
of,  321 
of  thamb,  dislocation  of,  321 
aetataraus,  dislocation  oi,  3£9 
neuralgia  of,  299 
pelvis,  ditlocatira  of,  322 
phalanges,  dialocatioa  erf,  329 
radio-ulnar,  inferior,  dialoeathw  of, 

320 
sacro-iliac,  tubereoloeis  of,  287 
shoulder,  dislocation  of,  310 

Callowar's    sign    f^ 

312 
ocHBplieatioaa  of,  313 
dia^MxU  of,  318 
Dugaa's  aign  ia,  313 
with  fracture  of  tar- 
gieal    ntA    ol   tk* 
humerus,  315 
frequencj  of,  316 
Hamilton's    rign    ii^ 

312 
intraeonw<^  311 
luzatio  erecta,  312 
old,  315 

treatment  of,dan- 
gers  of.  316 
subacromial,  312 
subclavicular.  311 
Bubcoracoid,  311 
subglenoid,  31 1 
subspinous,  312 
supraglenoid,  312 
symptoms   and    signs 

of,  312 
treatment  of,  313 

by  direct   reposi- 
tion, 313 
by  extension  and 
couRterex  ten- 
sion, 313 
by    a    flst,    foot, 
or  knee  in  the 
axilla,  314 
by  Kocber*s  meth- 
od,  314 
varieties  of,  311 
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Joiota,  shoulder,  tuberculosis  of,  208 
sprains,  301 

Bubaatrftgaloid,  dislocation  of,  329 
surgery  of,  200 

srthritia.  20] 

synovitia,  200 
tarsus,  dislocation  of.  320 
tuberculoHis  of  the  hip,  203 
wounds  of,  302 
wrist,  dislocation  of,  320 


Keen,  13,  227 

on    intestinal    perforation    in    ty- 
phoid fever,  437 
tapping  lateral  ventricles  in  hydro- 
cephalus, 351 
treatment  of  hernia  cerebri,  340 
hydrocephalus,  351 
Keetley,  method  of  reducing  dislocation 

of  thumb,  321 
Kebr  on  gall-stones,  417,  420 
Keith's  operation,  400 
Kelly,  stricture  of  the  ureter,  480 
Keloid.   190 

Kidney,    carcinoma   of,   485 
congenital  cysts  of,  485 

congenital     malformation     of, 
480 
decortication  of,  469 
floating.  481 
horseshoe.  480 
injuries  and  diseases  of,  480 
movable,  481 

symptoms  of,  481 
treatment  of,  481 
operations  on,  487 
sarcoma  of.  485 
single  fused.  480 
stone  in,  48Ct 

causes  of,  486 
symptoms  of,  486 
treatment  of,  487 
suppurative  intlammation  of,  483 
tuberculosis  of.  484 
tumors  of,  48r> 
wounds  of,  410,  481 
Kitasato,  155 
Klebs,  3 
Knee,  amputation  at,  05 


Knee,  dislocation  of,  327 

displacement    of    semilunar    carti- 
lages, 300 

excision  of,  107 
Knock-knee,  337 

causes  of,  337 
treatment  of,  337 
Knot,  common,  121 

Rat,   121 

"  granny's,"  121 

ordinary,  121 

reef,  121 

surgeon's,  121 
Knotting,  110 
Kober,  George  M.,  on  sarcoma  of  the 

testicle,  521 
Koch,   tubercle  bacillus,   165 
Kocher  and  Rydygier,  treatment  of  ex- 
ophthalmic goitre,  395 
Kocher,  excision  of  the  tongue,  407 

incision  in  cholecystostomy,  419 

operation  for  hernia,  476 

reduction  of  dislocation  of  shoul- 
der, 314 

treatment  of  goitre,  395 
Koenig,  method  of  restoring  nose,  385 
KGnig,   108 

Kortig,  tuberculosis,  165 
Kraske,  resection  of  the  rectum,  456 
Krause,  skin-grafting,  112 
KrOnig,  33 
KrSnlein,    cerebral    localization,    343 

location   of  middle   meningeal   ar- 
tery, 354 

method  of  cranial  topography,  343 
Kyphosis,  369 


Laborde,  respiration.  41 

laceration  of  the  brain.  351 
of  the  urethra.  507 

Laminectomy     in    fracture-dislocations 
of  the  spine.  368 

Lane,   181 

Lannelongue,     craniotomy    for    micro- 
cephaluB,  3.>0 

Laplace's  forceps,  intesitinal  anastomo- 
sis, 402 

lATTey's  amputation  at  the  shoulder- 
joint,  84 
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latTngectoinr,  3S1 
t*tjugutamj,  300 

LftiTBZ  ftnd  tim<^M,  fordgH  bodiai  ia. 
388 

^jiqitOBa  of,  SS8 
tnstBMiBt<rf,  388 
fe7  opentkB,  SS8 
fraetnn  nt,  387 
intnUUoB  of,  389 
LaaenateiB.  108 
L«wii-t«iiiili  wm  or  leg,  S30 
iMddag,  117 

L«  Fort's  ■mpntatJoB  of  th«  Coo^  81 
Lag,  unpntatioo  of,  98 

fncton,  285 
Lcmbert  nitim^  4S9 
LgptomcningitU,  3S6 
Lmmt'b  triui^e,  67 
LaT7,  rewcUon  of  tlw  ntttOB.  487 
lAtbniek  oye  buidage,  126 
Ugatnra  for  baBorrhdida,  460 
lipom*.  190 

u-borcMOU,  100 
racanomm,  100 
sitM  of  oeenmaea,  190 
Iii(raiie*s  wnpatation  of  the  foot,  86- 
88 
amputation   at  the  shoulder-joint, 
86 
Liston's  amput&tion  at  the  hip-joiot, 

99 
Litholapaxf ,  497 

accidents  in,  499 
contra  indirat  ions  to,  497 
Lithotomy,  perineal,  500 
bilateral.  500 
lateral,  500 

objections  to,  SOO 
median,  500 
suprapubic,  409 

indications  for,  49ft 
Lithotrity,  perineal,  499 
Littre,  inguinal  colostomy,  457 
Liver,  abscess  of,  415 

cat.ftes  of,  415 
diagnosis  of,  415 
multiple,  415 
prognosis  of,  415 
solitary,  415 
symptoms  of,  415 


Livn.  ahMM  of,  traatast  at,  4U 
eifrhoda  of,  wttk  mmdtKm,  4W 

tnalarat  ti,  418 
kTdatida  of,   414 
monU^  414 
wmgtTj  ot,  414 
wooDda  of,  traataart  of,  411 
Uojd.  &,  UmUwetai^  in  PMVs  dfa> 
MM,  376 
iMolta  of  U«t—rtoMy.  388 
table  fd  KsimX  tomon  tfm- 
fttadoa,  377 
LaaK  ether,  38 
Loom  bodiM  in  loist^  308 

etiologf  <tf,  309 
qrmptasna  of^  309 
trMtmaat  oC  880 
Lordods,  399 
Lonu,  bloodkM  tiMtMMt  of  diJan 

tlooofUp^  300 
Lmrar  jaw,  dtalocatiaM  of,  807 

Doi^  momMBts  ia,  800 
LnMi  Chaaiploimitre,  261 
Lanbar    piuetttre  'ia    hjineegkaii^ 

361 
lAngB  and  pleura,  injoriea  of,  888 
Lupus  Tulgaris,  105 
Luxation,  302 

Lydston,  urinary  antiseptica,  50tf 
Lymphadenitis,  230 
Lymphangeitis,   227 
Lymph angiectasis,  230 
Lymphangioma,  189 
acquired,   189 
cavernous,  180 
congenital,  189 
simple,  180 
Lymphatic  glands,  tuberculosis  of,  168 
Lymphatics,  obstruction  of,  227 
surgery  of,  227 
wounds  of,  227 
Lj-mphoma,  191 

histology  of,   192 
sites  of  occurrence,  192 
Lyssa,    157 


McBurney,  33 
McBurney's  point,  441 
McCosh  on  gastric  ulcer,  424 
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Macewen,  aneurism,  treatment  of,  218 

hernia,  operation  for,  476 

suprameatal  triangle,  358 
Uacroglouia,  404 
Hacromelia,  230 
Madura  foot,  164 
Malar  bone,  fracture  of,  256 
Malformations,  of  the  oesophague,  40? 

of  the  rectum  and  anUH,  446 

of  the  stomach,  423 
Malignant  carbuncle,  161 

pustule  (see  Anthrax),  161 
Malleus  (see  Glanders),  160 
Manipulation  in  dislocation,  305 
Manson,  22S 
Marcy  on  hernia,  463 

operation  (or,  474 
Marie,  acromegaly,  242 
Mathjas,  gastrotomy,  427 
Haunsell,  intestinal  anastomosis,  461 
Maxilla,  inferior,  fracture  of,  267 

superior,  fracture  of,  257 
Maxillary  antrum,  empyema  of,  386 
Maydl,  inguinal  colostomy,  458 
Mayo-Robeon  on  gastric  ulcer,  424 
hydrocephalus,  351 
use  of  chloride  of  calcium,  419 
Meckel's  direrticuluni,  433 

ganglion,  removal  of,  382 
Meningitis,  355 
Meningocele,  350 
Mesarteritia,  211 

Metacarpal  bones,  fracture  of,  275 
Metacarpophalangeal     joints,     disloca- 
tion of,  321 
excision  of,  100 
Metatarsal  bones,  fracture  of,  280 
MetaUrsalgia,  341 
Metatarsophalangeal  joint,  excision  of, 

109 
MetschnikofT,  3 
Mikulicz- Vladimiroff  amputation  of  the 

foot,  91 
Microcephalus.  350 
Milton,  anterior  mediastinum,  51 
Miner's  elbow,  333 
Minor  surgery.  114 
Monorchidism.  518 

Moore-Corradi  treatment  of  aneurism, 
218 


Moore,  J.  E.,  abscess  in  Pott's  disease, 

372 
Morbus  coxe,  morbus  coxarius.  293 
Morison,  operation  in  cirrhosis  of  lirer, 

416 
Morton,  26,  38 

Morton,  T.  G.,  meUUrsalgia,  341 
Moeher,  C.  D.,  on  gall-stones,  417 
Mosetig-Moorhof  treatment  of  goitre, 

395 
Moullin,  27 

Murphy     button     in     cholecystenteros- 
tomy,  421 
in  gastrectomy,  432 
in  gastroenterostomy,  430 
intestinal  anastomosis,  461 
Murphy,    pneumotomy    and    pneumec- 

tomy,  400 
Muscles,  contracture  of,  335 
lawn- tennis  arm  or  leg,  330 
rupture  of,  330 
strains  or  sprains,  330 
tendons,   and    bursR,   surgery   of, 
330 
Myomata,  187 

leiomyoma,    187,    188 
rhabdomyoma,  I8T,  188 
Myositis  ossificans,  191 
Myxoma,  192 

patholt^y  of,  192 
sites  of  occurrence,  193 


Nasal  bones,  fracture  of,  256 
Neisser,  gonococcus,  508 
NMa ton's  line,  278 
Nephrectomy,  488 
Nephrolithiasis,  486 
Nephrolithotomy,  487 
Nephropexy,  481 
Nephrotomy,  487 
Nerve-grafting.  381 
Nerves,  compression  of,  380 
contusion  of,  380 
injuries  of,  380 

crutch  palsy,  380 
operations   on.    Abbe's,   instead   of 
removing  the  Gasserian 
ganglion,  384 
external  popliteal,  384 
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Vtanm,  optntiomM  on.  'B»ititj-'Knm», 
for  rawTiiig  the  Oa*- 
•eriui  guigUon,  SSI 
iafcrior  teitel,  S82 
■nnMohMfrfral,  SS4 
Beire-aatim    «ad    aam- 

gnftiiw,S81 
BMUvctaajr,  MO 
Braraetomj,  Ml 
Beitrot(«i7,  SSI 
roDontl  vt  llMkd'«  gaa- 
glfOB  with  MWWl  diTt- 
•ion  of  fifth.  S82 
•eUtie,  S81 
•Mond    diviaiOB    of    the 

fifth.  aS2 
•eventh,  S84 
«pinal  aneB—oty  ami  mt- 

Tioii  plccnu,  3S4 
mpra-orbital,  181 
■eiatie,  hookiag  op  in  dhloMth» 

of  hip,  S25 
s^nal  acesMoir,   raMctkm  of;  ta 

tortindlU,  SSS 
■nrgeiy  of,  37B 
Nnre-ratura,  remits  of,  SSI 
Neunilgi*  of  joints,  2W 

of  stumps  and  scars,  379 
tic  douloureux,  379 
tftrulgU  and  metatarMilgia,  341 
Neurectasy,  380 
Neurectamy,  381 
Neuritis,  acut«.   378 
chronic,  378 

etiology  and  pathology,  378 
symptoms,  378 
treatment,  378 
Neuromata,   188,   379 
Neurotomy,  381 
Nicolaier.  278 
Nitrate  of  silver  in  treatment  of  gon- 

orrb<ea,  51),  512 
Nitrous  oxide.  45 
Noisy  movement  of  lower  jaw,  308 
NoHe,  empyema  of  the  bony  sinuses  of, 
386 
foreign  bodieit  in,  38ii 
hemorrhage  from,  385 
rauses  of,  38ii 
treatment  of,  386 


NoMv  larva  of  lissrti  tai,  tSB 
rMtontkn  (rf,  SSS 

I»diaa  Mlhod,  SSS 
Koenig's  Bsthod.  SSS 
Ta^ataOmm 


Ototrnetion  of  the  iatestiMs,  4SS 
Odontoma,  192 
01>w7er'B  operatto*,  SSS 
(Bdnna  of  ths  ^otUs,  SSS 
(Bso^sgcetomy,  410 
<Esophagismiu,  40S 
QkaphmgoKtomy,  40» 
CBaophagDtomy,  40S 
<EM)^wguB,  diverticula  of,  407 

foreign  bodiea  in,  408 

nalforaatioBs  of,  407 

operationB  on.  400 

stricture  of ,  408 
Opnatiaf  nam,  preparetwm  of.  SS 
OpcratioBS  on  the  brain,  gcnsral 
niqus  of,  34S 

is  fneign  bodies  in  the  eir|— 
sages,  SSS 

on  the  gall-Uaddcr  and  bOe  teela^ 
418 

on  the  intestines,  457 

on  the  kidney,  487 

on  the  larynx  and  traehea.  380 

for     malignant     tumors     of     the 
breast,  532 

on  nerves,  380 

on  the  <EsophagUB,  409 

on  the  pleura  and  lungs,  398 

on  the  stomach.  427 

on  the  ureter,  489 
Operative  surgery,  31 
Operator,  preparation  of,  34 
Orchitis,  519 

causes  of,  519 

symptoms  of.  519 

syphilitic,  519 

treatment  of,  519 

tuberculous.  519 
Urmsby.  3D 

Orthoptedic  surgery,  334 
Os  calcin,  excision  of,  108 

fracture  of.  288,  289 

pubis,  fracture  of,  275 
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Osteoma,  191 

enoetoaes,  191 

histology  and  general  character  of, 
101 

sites  of  occurrence  of,  101 

treatment  of,  191 
Osteomalacia,  240 

Osteomyelitis,    acute    difTuse    suppura- 
tive. 235 

chronic  circumscribed,  239 

chronic  diffused,  238 

diagnosis  of,  236 

etiology    and    pathology    of,    233, 
235 

simple,  234 

symptoms  of,  235 

treatment  of,  237 

varieties  of,  234 


Pachymeningitis,  355 
Packard  and  Lecont«  on  Talma's  opera- 
tion, 416 
Paget's  disease,  531 
Palmar  abscess,  330 

fascia,  Dupuytren's  contraction  of, 
335 
Pancreas,  cystt  of,  421 

successful  removal  of,  421 
Pancreatitis,  421 

acute,  421 

causes  of,  421 

chronic,  421 

symptoms  of,  421 

treatment  of,  421 
Papilloma,  107 

of  the  bladder,  601 

condyloma,  197 

corns,  198 

horns,  198 

mucous  tubercles.  197 

villous  tumors,  107 

warU,  197 
Paracentpsis  thoracis,  308 
Paraphimosis,  .'i27 
Park.  24,  30,  130 

double  empyema,  398 

dressing  after  circumcision,  527 

treatment  of  exophthalmic  goitre, 
395 


Parkin,    hydrocephalus,    treatment    of, 

351 
Paronychia  ("  run  around"),  331 
Parotid  gland,  abscess  of,  404 
Pasteur,  159 
Patella,  dislocation  of,  327 

fracture  of,  283 
Patent  urachus,  402 
Pawlik.  stricture  of  the  ureter,  489 
PCan,  pylorectomy,  431 

splenectomy,  423 
Pelvis,  dislocation  of,  322 

fracture  of,  275 
Penis,  amputation  of.  528 

congenital  anomalies  of,  525 

dislocation  of,  626 

extirpation  of,  528 

fracture  of,  520 

injuries  and  diseases  of,  525 

tumors  of,  527 
PeriarUritis,  211 
Pericardium,  empyema  of,  206 

tapping  of,  207 

wounds  of,  208 
Perinephritis,  484 
Perisplenic   abscess,   422 
Peritonitis,  etiology  and  pathology  of, 
412 

prognosis  of,  413 

symptoms  of.  413 

treatment  of,  413 

tuberculous,  414 

varieties  of,  412 

in  wounds  of  the  abdomen,  410 
Pes  planus,  330 

Peterson,    Reuben,    Maydl's    implanta- 
tion of  the  ureters,  491 
Petit's  tourniquet,  73 
Phelps,  operation  on  patella,  285 
Phimosis,  527 
Piles,  448 

PirogofT's  amputation  of  the  foot,  00 
Plague,  171 

bacillus  of,  171 

symptoms  of,  171 

treatment  of,  171 

varieties  of,  171 
Plaster-of-Paris  splints.  252  « 

Plastic  surgery,  110 

bone-gratting.  112 
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Plastic  surgery,  Krause's  method,  112 
methods  of,  UO 
Reverdin's  method,  110 
Thiersch's  method,  111 
Pleural  effusions,  397 

symptoms  of,  397 
treatment  of,  39S 
Plexiform  angioma,  218 
Pneumatocele,  346 
Pneumectomy,  400 
Pneumocele,  397 
Pneumothorax  in  wounds  of  the  lung 

and  pleura,  307 
Pneumotomy,  4IKI 
Polydactylism,  33? 

Potassium  permanganate  in  the  treat- 
ment of  gonorrhcea,  511 
Pott's  disease,  371 

diagnosis  of,  373 
etiology  and  pathology,  371 
forcibly  straightening,  376 
prognosis  of,  373 
symptoms  of,  371 
treatment  of,  373 
fracture,  286,  287 
Powers,  operation  on  patella,  285 
Price,  Joseph,  on  intestinal  perforation 

in  typhoid  fever,  437 
Probang.  umbrella,  408 
Profeta's  law.  179 
Prolapse  of  the  rectum,  447 
Prostate  gland,  diseases  of,  503 
hypertrophy  of,  504 

diagnosis  of.  504 
etiology    and    pathol- 
ogy of,  504 
symptoms  of.  504 
treatment  of,  505 
inflammation  of.  503 
tuberculosis  of.  503 
Prostatectomy,  500 

combined  method,  50S 
perineal,  500 
auprnpubic,  500 
Prostatic  calculi.  .lOS 
Prostatitis,  acute,  503 
chronic,  50.1 
treatment  of.  .TOS 
Protar^ol  in  treatment  of  chronic  gon- 
orrhcca,  512 


Pseudarthroais,  263 
Pulsating  erectile  tumor,  218 
Pus,  137 
Pytemia,  161 

a  cause  of  brain  abscess,  356 

etiology  of,  151 

pathology  of,  151 

symptoms  of,  151 

treatment  of,  151 
Pyelitis,  483 

causes  of,  483 

pathology  of,  483 

symptoms  of,  484 

treatment  of,  484 
Pyelonephritis,  483 
I^lorectomy,  431 

with  gastro-enterostomy,  432 

mortality  of,  432 
Pyloric  contraction,  425 
Pyloroplasty,  431 
J^onephrosis,  483 


Quincke,    lumbar    puncture    in    hydro- 
cephalus, 351 

B 

Rabies,  157 

Radius,  dislocation  of.  310,  317 

fracture  of,  27^ 
Railway  spine,  305 
Ranula,  404 
Raynaud's  disease.  145 
Rectum,  abscess  of,  451 

ischiorectal,  451 
Bublevator,  45! 
^upralevato^.  451 
and    anus,    congenital     malforma- 
tions of,  446 
injuries  of,  44C 
surgery  of,  440 
tumors  of,  455 
cancer  of.  4.1;> 

diagnosis  of.  456 
symptoms  of,  455 
treatment  of.  4Jti 
cylindrical  I'pithelioma  of.  455 
foreign  bodies  in,  446 
prolapse  of,  447 

causes  of,  447 
complete,  447 
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Bectum,  prolapae  of,  partial,  447 
aymptoras  of,  447 
treatment  of,  447 
resection  of,  45G 
stricture  of,  454 

causes  of,  454 
dia({nosie  of,  4S4 
symptoms  of,  454 
treatment  of,  434 
variettCH  of,  454 
Kecurrence  after  removal  of  cancer  of 
the  breast,  530 
general,  530 
local,  530 
regional,  530 
Henal  calculus,  480 

colic,  486 
Ren i puncture,  489 
Repair  of  wounds.  20 
Resection  (see  Excision),  100 
of  intestine,  458 
of    nerves,    spinal     accessory,     in 

torticollis,  335 
of  the  rectum,  456 
Residual  urine,  494 
Retention  of  urine,  403 
Reverdin.  skin-grafting,   110 
Richardson,  cancer  of  the  stomach,  425 
Rickets,  241 
Ricord,  173 

Roberts,  tamponing  nasal  cavities,  3 SO 
Rodent  ulcer,  202 
Roentgen  ray,  132 

apparatus,  132 
burns  and  dermatitis,  30 
dangers  of,  134 
fluoroscope,  1.13 
uscH  of,  133 
Rolando,  fissure  of,  342.  344 
Roux,  amputation  of  the  foot,  92 

gas tro-enteros torn)',  431 
Rubber  gloves,  36 
Rupture  of  the  bladder,  402 
of  tendons,  332 
of  the  urethra,  .507 

8 

Sacro-iliac  joint,  tuberculosis  of,  207 
Hyiiiptoms  of,  207 
treatment  of,  208 


Sacrum,  fracture  of,  275 
Salivary  calculus,  404 

fistula,  403 
Salol  in  treatment  of  gonorrhoea,  511 
Santal-wood  oil  in  ticatment  of  gonor- 

rhsa,  511 
SaprRmia,  150 
Sarcoma,  193 

alveolar,  104 

of  the  breast.  532 

clinical  course  of,  195 

diagnosis  of,  196 

giant-celled,  103,  103 

glioma,  104 

of  the  kidney,  485 

lymphosarcoma,  194 

melanotic,  194 

mixed  celled,  195 

myeloid,  195 

organoid,  106 

origin.  193 

prognosis  of,  100 

psammoma.  104 

round-celled.  103 

spindle-colled.  105 

structure  of,  193 

of  the  testicle,  520 

treatment  of,  10Q 
Sayre,  Pott's  disease,  plaster  jacket  in 

treatment  of,  374 
Sayre's  test,  295 
Scalds,  26 

Scales  of  sounds  and  catheters.  507 
Scalp  and  skull,  diseases  and  injuries 
of,  346 
pneumatocele  of,  346 
tumors  of,  346 

cirsoid  aneurism  of,  346 

erysipelas  of,  347 

fatty  tumors  of,  346 

fibrous  tumors  of,  346 

horns  of,  346 

n«vi  of,  340 

sebaceous  cyxts  of,  346 

warts  of,  346 

wens  of,  346 

wounds  of,  347 
Scapula,  dislocation  of,  310 

excision  of,  103 

fractum  of,  262 
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Scarification,  117 

Schanz,  treatment  of  dislocation  of  hip, 

307 
Schede  and  Weigel,  treatment  of  sco- 
liosis, 371 
Schede's  operation  for  empyema,  399 
Schjeming,  17 
Schlatter,  gastrectomy,  432 
Schleich's  solutions  of  cocaine,  47 
Scirrhus  of  the  breaet,  520 
Scoliosis,  causes  of,  369 
sjrmptoms  of,  370 
V  treatment  of,  370 

Scrofula    (see  Tuberculosis),  166 
SMillot's  amputation  of  the  leg,  94 

first  gastrostomy,  428 
Seminal  vesicles,  inflammation  of,  610 
symptoms  of.  519 
treatment  of,  520 
method  of  stripping,  520 
Senn,  3,  112,  203,  204.  237,  282 
cysts  of  the  pancreas,  421 
'  plaster    dressing    for    fracture    of 
neck  of  femur,  282 
Septic  infection,  150 
intoxication,  150 
Septicemia  and  pyicmia,  140 
etiology  of.   ITiO 
pathology  of,  150 
symptonis  of,  150 
treatment  of,  151 
Shock,  21 

causes  of,  22 
diagnosis  of.  23 
pathology  of,  23 
prognosis  of,  21 
syniptonis  of.  22 
treatment  of,  "24 
Shoes,    ill-fitting,    s,    cause   of   disease, 

341 
Shoulder-joint,  nniputation  at,  Dupuy- 
tren'H  mt'th<)d,  85 
diflociitiim  of,  ItlO 
excision  of.  104 
tubcrcutoi-is  of,  im 

symploiiH  i)f,  2!)8 
triiiiliiiciit  of,  2il!t 
Shovnl,  gnstrotomy,  427 
Simpson,  -18 
Sinuses  of  brain,  hcmorrhng«  from.  354 


Sinuses  of  brain,  inflammation  of,  35fi 

Skey,  88 

Skey's  amputation  of  the  foot,  88 

Skin,  tuberculosis  of,  167 

Skin-grafting,  110 

Skull,  fracture  of,  347 

base  of,  Battle's  sign.  349 

prognosis  of,  34!) 

symptoms  of,  349 

treatment  of,  340 

complications  of,  348 

by  contrecoup,  347 

etiology  and  pathology  of, 

347 
repair  after.  348 
vault  of,  348 

prognosis  of,  348 
symptoms  of,  348 
treatment  of,  348 
Smith's  amputation  at  the  knee-joint. 

96 
Smith's    (N.  R.)   splint  in   fracture  of 

femyr,  280,  281 
Snake-bites,  14 

Spence's  amputation  at  the  shoulder- 
joint,  84 
Rpermatorrh»Ea,  525 
Sphenoidal  sinuses,  ciiipvi'iim  of.  3S7 
Kpina  bifida,  meningomyelocele,  363 
occulU.  304 
prognosis  of,  364 
spinal  meningocele.  304 
symptoms  of,  364 
syringomyelocele,  364 
treatment  of.  304 
Spimil  cord,  concus!.ion  of.  3G5 

symptoms  of.  365 
treatment  of.  365 
tumors  of,  376 

extradural.  377 
intraduriil.  .T7T 
Lloyd's  tjible  of,  377 
symptoms  of,  376 
treatment  of,  377 
curvature.  36fi 

kyphosis,    369 
lordosis,  360 
scoliosis,  .■i69 
Spinp.  caries  of.  371 
diseases  of,  369 
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Spine,  fratturc-diBlocationB  of,  366 
causeH  of,  300 
laminectomy  in,  308 
prognosis  of,  367 
symptoms  of,  366 
treatment  of,  367 

injuries  of,  36J 

railway,  305 

einiple    dislocation    of,    backward, 
367 
bilateral,  307 
complete,   307 
forward,  307 
incomplete,  307 
symptoniH  of,  367 
treatment  of,  307 
unilateral,    307 

surgery  of,  363 

tulierculosis  of,  371 
Spleen,  abscess  of,  422 

injuries  of,  422 

wandering,  422 

wounds  of,  410 
Splenectomy,  423 

diseases  requiring,  423 

results  of,  422,  423 
Splintx,  251 

Agncw's.  284 

binder'^  Itoard,  252 

Bond's,  274 

Uuck's  exlension,  281 

double  inclined  plane.  2S2.  283 

Dupuytren's,  288 

gypsum,  2ri2 

Hamilton's,  284 

Ilodgen's.  280,  282 

raclnllii",  252 

Pluslcr-otl'rtrii),  252 

Scnn's,  282 

Smith's  (X.  R.),  2H1 

wooden.  252 
S]ton<Iylitii.  371 
Sprains.  301 

|iaOi<i1ogy  of.  301 

progiiiiiis  of.  301 

or  -.tniins,  330 

symptoms  of,  301 

triutment  of.  301 
SHaliiiiiiijevv-Frani'k.  gastroetomy,  428 
Staphylorrhaphy,  403 


Starr,  brain  tumors,  table  of,  35S 
result  of  thyroidectomy,  305 
Sterility,  52i> 
Sterilization  of  catgut.  32 
of  dressings,  34 
of  horsehair,  34 
of  instruments,  32 
of  kangaroo  tendon,  34 
of  ligatures  and  auturei,  32,  34 
of  silk,  32 
of  silkworm  gut,  32 
of  silver  wire,  34 
Sternberg,  3 
Stimaon,  36,  244 

dislocation  of  clavicle,   treatment 
of,  309 
of  shoulder.  311 
fracture  patella,  28.1 
obstacle    to    reduction    in   dialoca- 
tion  of  lower  jaw,  307 
Stimson'a  table  of  dislocations,  303 
Stomach,  cancer  of,  425 

dingnosis  of,  426 
duration  of,  426 
frequency  of,  425 
prognosis  of,  420 
sj-mptoms  of.  425 
treatment  of,  426 
congenital  malformations,  423 
foreign  bodies  in,  423 
hemorrhnse  from.  425 
hour-glass  contraction  of,  425 
injuries  of.  410 
operatiims  on,  427 
pyloric  c^mlraction.  425 
stricture  of,  42.> 
tumors  of,  425 
ulcer  of,  423 

acute  or  peptic,  424 
causes  of,  424 
chronic,  424 
complications  of,  424 
diagnosis  of,  424 
frequency  of,  423 
perforation  in,  424 
symptoms  of,  424 
treatment  of,  424 
Stone  in  the  bladder,  4B6 
causes  of,  490 
diagnosis  of,  497 
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Stone  In  th«  Madder,  wymptoaiM  of,  496 
treKtment  of,  4S7 
Tuieti«s  and  oompodtkm 
of,  496 
Stniiu  or  sprains  of  mnMlm,  330 
StraagoUtod  hernia.  471 

mortality  from,  479 
8trk&er,  2 
Btrletnra  of  the  osoiAagna,  406 

Abbe's  operation,  300,  410 
malignant,  409 
Bpasmodii^  409 
■ymptoma  of,  400 
tranmatic,  409 
treatment  of,  400 
of  the  rectum,  4M 
of  the  stomach,  425 
of  the  nreter,  489 
of  the  orethra,  B13 
Snbastragaloid  diilooation,  329 
Suppuration,  130 
eansea  of,  136 
germs  of,  136 

faraltatin,  136 
obligate,  136 
ijnptoms  of,  138 
Suprameatal  triangle,  3S8 
Surgery  of  the  abdomen,  410 
of  the  digestive  tract,  401 
of  the  gen ito-uri nary  organs,  480 
of  the  head,  342 
of  the  intestines,  433 
of  the  joints,  290 
of  the  liver,  414 

of  muscles,  tendons,  and  burs«,  330 
of   the  nervous  system,   including 

the  head  and  spine,  342 
of  the  rectum  and  anus,  446 
of  the  respiratory  organs,  385 
Surgical  kidney,  483,  484 
Sutures,  buried,  119 
Connell,  460 
continuous.  110 
CiernyLembert,  120,  460 
exposed,  110 
Olover'a,  110 
harelip.  120 
interrupted.  118 
intestinal ,  460 
Lembert,  450 


Sntnras,  matallie,  121 

^uill  and  pUte,  110 

shotted,  119 

anbentlenlar,  119 
Sntnriag  and  knotting,  119 
Sylvius,  flsaara  of,  344 
Syme's  ampntatkm  of  the  foot,  01 
Syndaetylistn,  336 

Didof  s  operation  for,  330 
Synovitis,  290 

etiology  ot,  290 

pathology  of,  290 

symptoms  of,  290 

treatment  of,  290 
Syidtilis,  172 

ot  bonea,  178 

buboes  in,  174 

dwnor^  172,  173 

Ctdles'a  and  Banme's  Uw,  170 

confrontation,  174 

course  of,  172 

dactylitis.  178 

diagWMis  of,  174-180 

dtumtiott  of,  172-174 

of  the  ear,  170 

emptioaa,  176 

etiology  of,  173 

eye.  177-180 

gumma,  177 

hereditary,  178 

Hutch  in-wn's  teeth,   180 

immunity,  172 

incubation,  172 

insontium,  173 

iritis,  177 

marriage,  180 

modes  of  transmission,  173 

mouth,  177 

mucous  patch,  176,  177 

muscles,  178 

nervous  system.  178 

pathology  of,  173 

periods  of.  172 

primary,  172 

ProfeU's  law,  179 

proffnoaifi  of,  180 

respiratory  tract,  178 

rupia,  178 

secondary,  175 

stages  of,  172 
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Syphilis,  symptoniB  of,  173-179 
sypbilides,  175 
t«eth,  180 
testicles,   178 

treatment  of,  by  fumigation,  181 
by     hypodennatic     iDJec- 

tion,  181 
by      intravenous      Injec- 
tion, 181 
by  inunction,  181 
by    iodide    of    potassium, 

181 
mercury  in,  181 
by  aeruro,  182 
by  the  stomach,  181 


Table  of  brain  tumors,  Starr's,  399 
of  dislocations,  Stimson'a.  303 
of  spinal  tumors,  Lloyd's,  377 
Tagliacozzi  method  of  restoring  noae, 

385 
Talipes.  338 

ac<]uired.  339 
cateaneous.  339 
cauaen  of,  339 
cavUH,  330 
congenital.  339 
e4)uinovarUB,  339 
efjuitiua,  339 
treatment  of,  339 

by  brisement  forc#,  340 
by  excision  of  bones,  340 
by  massage  and  manipu- 
lation, 340 
by  Phelps's  incision,  340 
by  tenotomy,  340 
by  Whitman's  brace,  340 
valgus,  339 
varieties  of.  338 
Talma 'a  operation  in  cirrhosis  of  liver, 

4tU 
TarMilgia.  341 

and  m  eta  tarsalgia,  341 
Tnranmetatarsal  joint,  excision  of,  109 
Tarsus,  metatarsus,  and  phalanges,  dia- 

loeatlon  of,  329 
Taxis,  contra  indications  to,  47S 
dungera  of,  473 
in  hernia,  472 


Teale's  amputation  of  the  leg,  03 

operations,  84,  93 
Technique  of  cerebral  operations,  345 
Temperature    in  abscess  of  the  brain, 
357 

in  censbral  hemorrhage,  354 
Tendons,  displacement  of,  333 

elongation  of,  332 

palmar  abscess,  331 

thecitis,  or  tenosynovitis,  330 

acute        non -suppurative, 
330 
suppurative,  330 
chronic,  331 

wounds  and  rupture  of,  332 
Tenosynovitis,  330 

chronic,  331 
Tenotomy  in  fracture  of  leg,  287 

in  treatment  of  talipes,  340 
Teratomata,  203 

bigerminal,  203 

Cohnheim'a  theory,  203 

dermoid  cystomata,  203 

fetal  inclusion,  203 

ftetus  in  ftetu,  203 

Wilms's  theory,  203 
Testicle,  carcinoma  of,  520 

diagnosis  of,  520 

congenital  anomalies  of.  518 

inflammation  of,  519 

sarcoma  of.  520 

symptoms  of,  521 
treatment  of,  521 

tumors  of,  520 

undescended,  518 
Tetanus,  bacillus  of,  166 

chronic,  156 

diagnosis  of,  157 

head,  157 

hydrophobicus,  157 

neonatorum,  150 

prognosis  of,  157 

puerperal,  157 

symptoms  of,  150 

treatment  of,  157 
Tetany  after  thyroidectomy,  395 
Thane,    method   of   locating    fissure  of 

Rolando,  342 
Thecitis,  acute  non- suppurative,  330 
suppurative,  330 


tm 
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Thierech,  skin-grafting,  111 

Thigh,  amputation  of,  08 

Thomas's   splint   in   hip-joint  disease, 

297 
Thoracic  duct,  wounds  of,  227 
Thoracoplasty.  309 
Thoracotomy,  390 

Thorburn's    table    in    fracture-disloca- 
tions of  the  spine,  3G7 
Thrombosis  and  embolism,  148 

changes  in  thrombi,  149 

etiology  of,  148 

in   int«stinal  obstruction, 

436 
red    and    white    thrombi, 
•        148 
treaiment  of,  149 
Thumb,  dislocation  of,  321 
Thyroidectomy,  395 
Thyroid  extract,  394,  395 
Thyroiditis,  393 
Thyrotomy,  391 

Tibia  and  fibula,  anteroposterior  curva- 
tures of,  338 
fracture  of,  285 
Tic  douloureux,  370 
Tillmanns,  33 
Tonjiue,  carcinoma  of.  405 
Tongu<'-tir.  404 
Torsion  of  tlip  mesentery,  435 
TorlifoIIis.  acute.  334 
catties,  334 
chronic,  334 
spasmodic,  334 
spastic,  334 
sjTnptom?:  of,  334 
treatment  of,  334 
varieties  of.  334 
wry-neck,  334 
Tourniiiuct,  Pctit'a,  73 
Traclieotomy,  302 

after-treatment,  302 
for  foreign  bodies  in  the  air-pas- 
fiigcs,  388 
Traumatic   aneurism,   220 
causes  "f,  220 
circum  scribed,   220 
dingwisis  of,  220 
dilTuse.  220 
symptoms  of,  220 


Traumatic  aneurism,  treatment  of,  220 

fever,  149 
Traumatopncea,  307 
Treitz,  ligament  of,  429 
Treves  on  avenolilha,  433 

intestinal  anastomosis,  4C2 
Trigger-flnger,  33C 

Tripier's  amputation  of  the  foot.  90 
Tripper-^den    in    chronic   gonorrhtea, 

510 
Truss,  473 
Tulierculosis,  165 

bacillus  of,  105 

of  bones  and  joints,  168 

a  cause  of  brain  abscess,  356 

diagnosis  of,  170 

of  the  hip,  293 

diagnosis  of,  295 
etiology  of,  293 
pathology  of,  293 
prognosis  of,  296 
symptoms  of,  204 
treatment  ot,  29G 

of  the  kidney,  484 

of  lymphatic  glands,   168 

modes  of  dissemination  of.  16C 

of  entrance  into  the  boiiy.  106 

of  mucous  membranes,  lii7 

patholofty  of,  ltl5 

pro^'ntisis  of.  170 

of  the  prostate  fjland.  503 

of  sacro-iliac  joint,  297 

of  shoulder- joint.  208 

of  skin,  anatomical  tubercle.  1C7 
lupus  vulgaris,  107 

of  the  tongue,  40C 

treutnietit  of,  170 
Tuberculous    arthritis,     frequency     of, 
293 

peritonitis,  414 
Tumors  of   the  bladder.  501 

of  the  brain.  358 

of  Ihc  breast.  529 

of  gall-bladder  and  bile  ducta,  418 

heterologous,  184 

heterotopic,   184 

hoinolo};ous,   1K4 

of  thii  kidney,  485 

of  the  penis,  527 

of  rectum  and  anua,  455 
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Tumors  of  ecalp  and  skull,  346 
of  tlie  spinal  cord,  378 
of  the  Btomach,  425 
of  the  testicle,  320 
and  cystH,   184 

adenoma,    198 

angioma,  188 

carcinonia,  199 

changes  in,  184 

chondroma,   190 

classification  of,  186 

clinical  course,  185 

connecth'e-tissue    tumors, 
187 

cystoma,  198,  204 

endothelioma,  1(W 

epithelioma,  201 

epulis,  189 

etiology  of,  186 

fibroma,   189 

keloid,  190 

lipoma,  190 

lymphangioma,  189 

lymphoma,  191 

malignancy,  186 

myoma,  187 

myxoma,  192 

nwvus,  188 

neuroma,  188 

odontoma,  192 

osteoma,  191 

papilloma,  197 

reproduction  of,  185 

sarcoma,  193 

spermatic  inHuence,  185 

teratoma,  203 

warts,  197 
and    strictures    of    the    intestines, 
433 
lyphoid  fever,  perforation  in,  437 


Ulceration,  140 

Ulcer,  callous.  140 
chronic,  140 
of  the  colon,  438 
of  the  duodenum,  438 
erethifltic,  140 
indolent,  140 
inflamed,  140 


Ulcer  of  the  intestines,  437 

irritable,  140 

painful,  140 

perforating.  140 

phagedenic,  140 

rodent,  140 

simple,  140 

of  the  stomach,  423 

treatment  of,  140 

varicose,  140,  209 
Ulna,  dislocation  of,  316,  317 

fracture  of,  271 
Umbilical  urinary  fistula,  492 
Unger,  gonococcus  in  the  blood,  292 
Ununited  fractures,  252 
Uranoplasty,  403 

Ureter,     congenital    malformation    of, 
489 

fistula  of,  480 

implantation  of,  into  the  bladder, 
490 
into  the  bowel,  491 
Maydl,  491 

injuries  and  diseases  of,  489 

operations  on,  489 

stricture  of,  489 
Uretercystoscope,  502 
Ureterolithotomy,  489 
Ureteroplasty,  490 
Uretero- ureterostomy,  490 
Urethra,  307 

curve  of,  507 

diseases  of,  508 

injuries  of,  507 

laceration  of,  causes  of.  507 
symptoms  of,  508 
treatment  of.  508 

site  of,  507 

stricture  of,  513 

causes  of.  514 
Bj-mptonia  of,  514 
treatment  of,  515 
varieties  of,  513 
Urethral  fever.  517 

fistula,  517 
Urethritis,  simple  or  non-spt^ufic,  510 

8i>ecific,  508 
Urethrotome.  Maisonneuve'e,  510 

Otis's,  516 
Urethrotomy,  internal,  516 
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UriH^  flxtraTHkUoB  of,  014 
Urotrapiii  in  tr«tinnit  of  goaorrh— , 

Ml 
Ddcoff,  136 


TaodutloB,  118 

Tut  Bnren  and  K^w,  enm  of  onthra, 

607 
Tan  der  lienlc,  opentte*  in  ointeais 

of  Urar.  4» 
Tu  Dittd,  r^nonl  of  the  Mminnl  nm- 

idM,sso 

Tan  Hook,  nntno-nratMroatoaiy,  480 
TarleoMlo,  S24 

Bjrmptoma  of,  824 
tnatmcntof,  524 
Tarieoea  anrariam,  219 

^nptoBiB  of,  219 
treatmcmt  of,  2X0 
Toina,  206 

cauaea  of,  208 
dlagnoaia  of,  200 
patbdogf  of,  208 
wfmflonu  of,  808 
treatment  of,  200 
ignipuncture,  210 
Madelung'B  method,  210 
palliative,  209 
Phelpa'a  method,  200 
radical  method,  209 
Schede's  method,  210 
modified,  210 
Trend  elenhurg's     method, 
210 
Va»cutar  system,  206 
aneurism,  212 
aneuHsma)  varix,  210 
arteritis,  211 

chyluria  and  chylocele,  230 
elephantiasis,  229 
htrmophilia.  226 
heart  and  pericardium.  206 
hemorrhage,  223 
lymphadenitis,  230 
lymphangeitis,  227 
lymphangiectasis,  230 
lymphatics,  227 
Velprau's  bandage,  128 
Venesection,  118 


TMona  tefMka  id  aaH  wfahtOom,  118 
Vir^ow,  2,  188 
Togt,  opoatioBa  on  Binraa,  X>0 
Tirikmana,    taat    for    ran   ol   ohmv. 
S31 
operation  tor  oaMar  of  Am  Wwh*, 
832 
ToInilM,43S 
ToB  Beffvann,  148 

btmin  ttnnota,  atMogj  vl,  888 
reaolte  of  oftimtiam 
in.  382 
hydrocele,  trwIiMrt  nl,  80 
Tw  Bvgmann'B  qoadrai^^  14%  SH 
Vm  Oder,  17 
VoB  Graef •'■  qjmpton  in  emphthateia 

goftra,  389 
Toi  Hacker,  gMtroatoay,  488 

poatarior    gaatro-taUroatoai^, 
428 


WaltiM.  nwthod  of  rodacliv  dtaloeatks 

of  11^11^368 
Wardrop,  aneurinn.  tnatsMnt  of,  217 
Warren,  241 

on  cancer  of  the  stomach,  428 
on  splenectomy,  423 
Warts,  197 
Weak  ankles,  340 
Welch,  36 

Wernicke's  symptom,  361 
Wheelhouse  operation,  515 
White,  poisoned  wounds,  13 
White,  J.  W.,  castration  for  hypertro- 
phy of  the  prostate,  505 
size  of  urethra  and  penis, 
507 
Whitehead,  excision  of  the  tongue,  407 
operation     for    hemorrhoids,    449, 
451 
Whitlow,  331 
Whitman's      brace     in     treatment     of 

talipes,  340 
Willard  on  results  of  ner^-e-sutu^e.  381 
Witzel,  gastrostomy,  429 
Woelfler,  gastro-enterostomy,  42B 
Wool-sorters'    disease    (see    Anthrax), 

161 
Word -blindness  in  brain  tumora,  3S1 
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Word-deafnesi  in  brain  tumors,  361 
Worms  in  iatestinal  obstruction,  433 
Wounds,  9 

of  the  abdomen,  410 

biochemical,  13 

of  blood-vessels,  223 

of  the  brain,  354 

hernia  cerebri,  346 

brush-burn,  12 

chemical,  14 

closed,  0 

contused  and  lacerated,  10 

dissiecting,  13 

gunshot,  15 

of  the  heart,  206 

and  pericardium,  207 

incised,  12 

of  the  intestines,  410 

of  joints,  302 

of  the  kidney,  410,  481 

of  the  liver,  410 

of  the  lung  and  pleura,  397 

symptoms  of,  307 
treatment  of,  307 

of  lymphatics,  227 

microbic,  13 

open,  10 


Wounds,  penetrating,  12 

perforating,  12 

poisoned,  13 

probing,  18 

punctured,  12 

repair  of,  20 

of  the  scalp,  347 

snake-bites,  14 

of  the  spleen,  410 

of  tendons,  332 

of  the  thoracic  duct,  227 
Wright,  107 

use  of  chloride  of  calcium,  419 
Wrist,  amputation  of,  81 

dislocation  of,  320 

excision  of,  106 
Wry-neck,  or  torticollis,  334 
Wyeth,  32,  98,  101 

Wyeth's  amputation  at  the  hip-joint, 
OS 

T 
Yerain's  antitoxin,  171 
Young,  removal  of  seminal  vesicles,  520 

Z 
Ziegler,  106 

on  endothelioma,  332 
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